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ENCLOSED IS KING COUNTY WASTEWATER TREATMENT DIVISIONSDIVISION ANNUAL COMBINED SEWER OVERFLOW

REPORT PREPARED IN ACCORDANCE WITH THE REQUIREMENTSREQUIREMENT ESTABLISHED WITHIN NPDESNPDE PERMITSPERMIT WA
0029181 AND WA0029017 AND WAC 173245090 THE REPORT CONTAINSCONTAIN AN OVERVIEW AND

STATUSSTATU OF KING COUNTYSCOUNTY CSO CONTROL PROGRAM AND 20062007 OVERFLOW VOLUME AND FREQUENCY

INFORMATION

DURING THISTHI REPORTING PERIOD THE TOTAL VOLUME OF UNTREATED CSOSCSO WAS APPROXIMATELY 691 MILLION

GALLONSGALLON COMPARED TO BASELINE OF 2339 MILLION GALLONSGALLON AND REPRESENTSREPRESENT 705 PERCENT REDUCTION

IN CSO VOLUME OVER THE 19811983 BASELINE AVERAGE THISTHI CONTROL WAS ACHIEVED DESPITE THE

SEVERE STORMSSTORM EXPERIENCED BY THE REGION IN NOVEMBER AND DECEMBER OF 2006 APPROXIMATELY

ONETHIRD OF THE ANNUAL RAINFALL OCCURRED DURING TWO STORMSSTORM OCCURRING NOVEMBER 215 867
INCHESINCHE AND DECEMBER 915 412 INCHES

CONTINUED EFFORT WAS MADE IN STARTING UP THE COMPLEX MERCER TUNNEL AND ELLIOTT WEST TREATMENT

AND STORAGE FACILITIESFACILITIE THAT CAME ON LINE MAY 2005 HOWEVER THE SEVERE STORMSSTORM OF THE SEASON

SEVERELY STRESSED THE FACILITIESFACILITIE AND BROUGHT MORE SIGNIFICANT PROBLEMSPROBLEM TO LIGHT CONTRACT WAS LET

UNDER AN EMERGENCY WAIVER FOR CONSULTANT SERVICESSERVICE TO DEVELOP IMPROVEMENTSIMPROVEMENT TO THE SYSTEM
PERMIT LIMITSLIMIT WERE AGAIN NOT MET DURING THISTHI REPORTING PERIOD IMPACTED BY SOLIDSSOLID SCREENING

FAILURESFAILURE AND DISINFECTION SYSTEM PROBLEMS COMPLIANCE CONTINUED TO BE COMPLICATED BY THE BASE

FLOW TO THE TUNNEL FROM SEATTLESSEATTLE LAKE UNION CONNECTION AFTER SECOND PIPELINE CLEANING EFFORT

BY SEATTLE PUBLIC UTILITIESUTILITIE DID NOT BRING THE PROBLEM INTO CONTROL THE COUNTY AND THE CITY AGREED

TO MAKE INLET WEIR MODIFICATIONSMODIFICATION TO RETAIN THE BASE FLOWSFLOW IN THE CITY SYSTEM UNTIL THE SOURCE OF THE

SEDIMENTSSEDIMENT CAN BE FOUND AND CORRECTED THISTHI WILL BE IMPLEMENTED UNDER THE NEW CONTRACT THE

DEPARTMENT OF ECOLOGY ISSUED NOTICE OF VIOLATION ON SEPTEMBER 2007 IN RESPONSE TO THE ON

GOING COMPLIANCE SHORT FALLSFALL RESPONSE WAS SUBMITTED BY THE COUNTY IN EARLY OCTOBER

CREATING RESOURCESRESOURCE FROM WASTEWATER



MR MARK HENLEY

OCTOBER 31 2007

PAGE OF

THOUGH MANY MORE CORRECTIVE ACTIONSACTION WILL BE NEEDED THESE CHALLENGESCHALLENGE MUST BE SEEN IN THE

CONTEXT OF WHAT THISTHI PROJECT HAS ACCOMPLISHED TO DATE OF THE VOLUME OF CSO TO BE MANAGED AT

THE MERCERELLIOTT WEST FACILITIESFACILITIE DURING 200607 285 PERCENT WAS CAPTURED AND RECEIVED FULL

SECONDARY TREATMENT 640 PERCENT RECEIVED PRIMARY TREATMENT AND DISINFECTION AND ONLY 75

PERCENT WAS DISCHARGED UNTREATED AT THE DENNY REGULATOR THE NUMBER OF UNTREATED DISCHARGESDISCHARGE AT

THE REGULATOR WENT FROM THE BASELINE OF 32 EVENTSEVENT PER YEAR TO JUST SIX EVENTS

OPERATION OF THE HENDERSONNORFOLK FACILITIESFACILITIE ALSO COMPLETED IN MAY 2005 FINALLY OCCURRED THISTHI

SEASON AFTER ADJUSTMENTSADJUSTMENT WERE MADE TO THE CONTROL PROGRAM THE FACILITIESFACILITIE FUNCTIONED FAIRLY WELL

DURING THEIR FIRST REAL START UP YEAR WITH ONLY DISINFECTION SYSTEM PROBLEMSPROBLEM REQUIRING CORRECTIONS

COMPOUNDING THE STORM STRESSESSTRESSE ON THE ALKI PLANT NEW PUMPSPUMP AT THE 63 PUMP STATION CAUSED

PULSED FLOWSFLOW TO THE PLANT AND SHORT CIRCUITING OF THE TREATMENT PROCESS AS RESULT ALKI FAILED TO

MEET SOLIDSSOLID REMOVAL AND CHLORINE PERMIT LIMITS MODIFIED PUMPING STRATEGY WILL BE EMPLOYED

TO CORRECT THIS

THE CARKEEK PLANT PERFORMED ADEQUATELY MEETING PERMIT LIMITS

THE REPORT ALSO DESCRIBESDESCRIBE PREDESIGN PROGRESSPROGRES ON THE FIRST RWSP CSO CONTROL PROJECTSPROJECT AT THE

PUGET SOUND BEACHES

PLEASE CALL ME AT 2066841236 OR KAREN HUBER AT 2066841246 IF YOU HAVE ANY QUESTIONS
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EXECUTIVE SUMMARY

BACKGROUND

THE KING COUNTY WASTEWATER TREATMENT DIVISION WTD PROVIDESPROVIDE WHOLESALE WASTEWATER

CONVEYANCE AND TREATMENT FOR FLOWSFLOW FROM THE CITY OF SEATTLE AND 33 OTHER CITIESCITIE AND SEWER

DISTRICTS ONLY THE CITY OF SEATTLE WASTEWATER COLLECTION SYSTEM CONTAINSCONTAIN COMBINED SEWERSSEWER THAT

COLLECT BOTH WASTEWATER AND STORMWATER SEATTLESSEATTLE COLLECTION SYSTEM CONVEYSCONVEY FLOWSFLOW TO COUNTY

TRUNKSTRUNK AND INTERCEPTORSINTERCEPTOR WHICH THEN CONVEY FLOWSFLOW TO THE WEST POINT TREATMENT PLANT LOCATED IN

DISCOVERY PARK SMALL PORTION OF FLOWSFLOW FROM THE COMBINED SEWER SYSTEM IS TREATED AT THE SOUTH

TREATMENT PLANT IN RENTON WHEN MEDIUM TO LARGE STORMSSTORM OCCUR FLOWSFLOW MAY EXCEED THE CAPACITY

OF THE COLLECTION SYSTEM PIPESPIPE RESULTING IN COMBINED SEWER OVERFLOWSOVERFLOW CSOSCSO AT 38 COUNTY CSO
LOCATIONSLOCATION THAT DISCHARGE TO LAKE WASHINGTON LAKE UNION THE SHIP CANAL THE DUWAMISH RIVER

ELLIOTT BAY AND PUGET SOUND THE CITY OF SEATTLE IS RESPONSIBLE FOR 92 CSO LOCATIONSLOCATION IN ITS LOCAL

SEWER SYSTEMSSYSTEM FIGURE 1
CSOSCSO ARE RECOGNIZED SOURCE OF WATER POLLUTION THAT CAN RESULT IN TEMPORARY INCREASESINCREASE IN

BACTERIAL COUNTSCOUNT AND AESTHETIC DEGRADATION OF SHORELINESSHORELINE IN LONGTERM ADVERSE EFFECTSEFFECT ON SEDIMENT

QUALITY AT DISCHARGE POINTSPOINT AND IN RAISED PUBLIC HEALTH CONCERNSCONCERN IN AREASAREA WHERE THERE IS POTENTIAL

FOR PUBLIC CONTACT SINCE THE 1970S1970 WHEN THE BASIC SEWER SYSTEM INFRASTRUCTURE WAS IN PLACE

KING COUNTY HAS BEEN IMPLEMENTING CSO CONTROL PROJECTSPROJECT TO IMPROVE WATER QUALITY IN THE SEATTLE

AREA

REPORT REQUIREMENTSREQUIREMENT

THISTHI
REPORT

IS PREPARED AND SUBMITTED TO THE WASHINGTON STATE DEPARTMENT OF ECOLOGY ECOLOGY
IN ACCORDANCE WITH THE REQUIREMENTSREQUIREMENT ESTABLISHED IN THE WEST POINT TREATMENT PLANT NATIONAL

POLLUTION DISCHARGE ELIMINATION SYSTEM NPDESNPDE PERMIT AND IN WAC 173245090 THE REPORT

PROVIDESPROVIDE

AN OVERVIEW AND STATUSSTATU OF KING COUNTYSCOUNTY COMBINED SEWER OVERFLOW

CSO CONTROL PROGRAM

CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE FOR JUNE 2006 THROUGH MAY 31 2007

ANNUAL REPORTSREPORT FOR THE FOUR CSO TREATMENTSTREATMENT FACILITIESALKI CARKEEK

HENDERSONNORFOLK AND MERCERELLIOTT WEST

PROGRESSPROGRES ON THE FIRST REGIONAL WASTEWATER SERVICESSERVICE PLAN RWSP CSO

PROJECTSPROJECT AT SOUTH MAGNOLIA NORTH BEACH BARTON STREET AND MUNAY AVENUE

CSO LOCATIONS

20062007 ANNUAL REPORT KING COUNTY CSO CONTROL PROGRAM III



EXECUTIVE SUMMARY
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FIGURE 1 KING COUNTY CSO LOCATIONSLOCATION
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EXECUTIVE SUMMARY

CSO CONTROL STATUSSTATU

DESPITE NEAR NORMAL RAINFALL OVER THE YEAR THE UNUSUALLY INTENSE PATTERN OF RAINFALL CREATED

SIGNIFICANT CHALLENGESCHALLENGE FOR THE REGION NOVEMBER AND DECEMBER 2006 BROUGHT SEVERAL LARGE

STORMSSTORM AND INTENSE RAIN APPROXIMATELY ONETHIRD OF THE ANNUAL RAINFALL OCCUNED DURING TWO

STORMSSTORM OCCURRING NOVEMBER 215 867 INCHESINCHE AND DECEMBER 915 412 INCHES 18 INCHESINCHE OF

RAIN FELL ON 1214 ALONE ALTHOUGH PRODUCING LESSLES TOTAL RAINFALL THAN THE NOVEMBER STORM THE

DECEMBER STORM WAS EXTREMELY INTENSE RAINSRAIN WERE ACCOMPANIED BY WINDSWIND UP TO 70 MILESMILE PER

HOUR POWER OUTAGESOUTAGE AND FLOODING WHICH SEVERELY IMPACTED THE COUNTYSCOUNTY SEWER SYSTEM

THE TOTAL VOLUME OF UNTREATED CSOSCSO WAS DOWN TO APPROXIMATELY 691 MILLION GALLONSGALLON MG
DURING THE YEAR COMPARED TO BASELINE OF 2339 MG THE TOTAL OF 691 MG REPRESENTSREPRESENT 17 PERCENT

OF FLOW FROM THE WEST SERVICE AREA AND IS 705 PERCENT REDUCTION IN CSO VOLUME OVER THE

198 11983 BASELINE AVERAGE

THISTHI REPORT INCLUDESINCLUDE THE ANNUAL REPORTSREPORT FOR THE ALKI CARKEEK HENDERSONNORFOLK AND

MERCERELLIOTT WEST CSO TREATMENT FACILITIES CONTINUED PROGRESSPROGRES IS BEING MADE IN STARTING UP

THE MERCERELLIOTT WEST AND HENDERSONNORFOLK TREATMENT AND
STORAGE

FACILITIESFACILITIE THAT CAME ONLINE

MAY 2005 THESE ARE COMPLEX FACILITIESFACILITIE THAT OPERATE INTERMITTENTLY EXPERIENCE WITH PAST CSO
TREATMENT FACILITIESFACILITIE HAS SHOWN THAT INTERMITTENT OPERATION PROLONGSPROLONG THE

STARTUP PROCESS THE

INFREQUENT OPPORTUNITIESOPPORTUNITIE TO ASSESSASSES PERFORMANCE AND THE NEED TO SCHEDULE CONSTRUCTION FOR DRY

WEATHER PERIODSPERIOD EXTEND THE TIME REQUIRED TO REFINE FACILITY PERFORMANCE KING COUNTY IS WORKING

DILIGENTLY TO ENABLE THESE FACILITIESFACILITIE TO ACHIEVE THEIR PERFORMANCE GOALS

ECOLOGY ISSUED NOTICE OF VIOLATION NOV SEPTEMBER 2007 THISTHI NOV REQUIRESREQUIRE THE COUNTY

TO EXPLAIN THE CAUSESCAUSE OF PERMIT VIOLATIONSVIOLATION AND DESCRIBE CORRECTIVE MEASURESMEASURE BEING TAKEN KING

COUNTY HAS KEPT ECOLOGY INFORMED OF THE CHALLENGESCHALLENGE AND CONECTIVE ACTIONSACTION PERFORMED SINCE

OPERATIONSOPERATION BEGAN COPY OF THE NOV AND THE COUNTYSCOUNTY RESPONSE IS ATTACHED AS APPENDIX C2

ALTHOUGH FULL CONTROL HAS NOT YET BEEN ACHIEVED AT THE DENNY AND DEXTER REGULATORSREGULATOR CONTROLLED

BY MERCERELLIOTT WEST FACILITIESFACILITIE MUCH HAS BEEN ACCOMPLISHED OF THE VOLUME OF CSO TO BE

MANAGED AT THE MERCERELLIOTT WEST FACILITIESFACILITIE 285 PERCENT WAS CAPTURED AND RECEIVED FULL

SECONDARY TREATMENT 640 PERCENT RECEIVED PRIMARY TREATMENT AND DISINFECTION AND ONLY

75 PERCENT WAS DISCHARGED UNTREATED AT THE DENNY REGULATOR THE NUMBER OF UNTREATED

DISCHARGESDISCHARGE WENT FROM THE BASELINE OF 32 EVENTSEVENT PER YEAR TO JUST EVENTS AT THE DEXTER REGULATOR

THE NUMBER OF EVENTSEVENT WAS NEARLY UNCHANGED FROM BASELINE BUT THEY WERE SMALLER IN VOLUME
585 PERCENT OF THE BASELINE VOLUME THAT HAD PREVIOUSLY DISCHARGED UNTREATED AT DEXTER RECEIVED

TREATMENT AT WEST POINT IN 20062007

THE HENDERSONNORFOLK PROJECT WAS ALSO COMPLETED IN MAY 2005 ONE TREATED DISCHARGE FROM THE

HENDERSON TUNNEL TO THE NORFOLK OUTFALL WAS DESIGNATED AS AN UNTREATED EVENT FOR PURPOSESPURPOSE OF

CALCULATING SOLIDSSOLID LIMIT PERFORMANCE OTHERWISE NO UNTREATED DISCHARGESDISCHARGE OCCUNED AT THE THREE

SYSTEM OUTFALLSOUTFALL HENDERSON MLK AND NORFOLK FOLLOWING ADJUSTMENTSADJUSTMENT IN THE INFLUENT
GATE

CONTROL PROGRAMMING THE HENDERSON TUNNEL BEGAN FILLING AND TREATING CSO IN NOVEMBER 2006

IN 20062007 615 PERCENT OF THE CSO MANAGED BY THISTHI SYSTEM RECEIVED SECONDARY TREATMENT AT

THE SOUTH PLANT AT RENTON WHILE 385 PERCENT RECEIVED PRIMARY TREATMENT AND DISINFECTION IN THE

HENDERSON TUNNEL

20062007 ANNUAL REPORT KING COUNTY CSO CONTROL PROGRAM





SECTION

OVERVIEW AND STATUSSTATU OF KING COUNTYSCOUNTY
CSO CONTROL PROGRAM

THISTHI SECTION SUMMARIZESSUMMARIZE THE EVOLUTION OF KING COUNTYSCOUNTY CSO CONTROL PROGRAM AND THEN

DESCRIBESDESCRIBE THE STATUSSTATU OF CSO CONTROL PROJECTSPROJECT AND ONGOING ELEMENTSELEMENT OF THE PROGRAM

11 OVERVIEW OF CSO CONTROL PROGRAM

KING COUNTY FIRST FORMALIZED CSO CONTROL WITH THE DEVELOPMENT OF THE 1979 CSO CONTROL

PROGRAM 1979 PROGRAM THE 1979 PROGRAM IDENTIFIED NINE PROJECTSPROJECT TO REDUCE THE NUMBER OF

CSO EVENTSEVENT INTO FRESHWATER LAKE WASHINGTON LAKE UNION AND THE SHIP CANAL IN 1985 THE

WASHINGTON STATE WATER POLLUTION CONTROL ACT RCW9048 INTRODUCED NEW REGULATIONSREGULATION THAT

REQUIRED ALL MUNICIPALITIESMUNICIPALITIE WITH CSOSCSO TO DEVELOP PLANSPLAN FOR THE GREATEST REASONABLE REDUCTION AT

THE EARLIEST POSSIBLE DATE THE COUNTY PREPARED THE 1986 PLAN FOR SECONDARY TREATMENT

FACILITIESFACILITIE AND COMBINED SEWER OVERFLOW CONTROL 1986 PLAN TO MEET THISTHI REQUIREMENT

BEFORE THE 1986 PLAN WAS IMPLEMENTED THE WASHINGTON STATE DEPARTMENT OF ECOLOGY ECOLOGY

PROMULGATED NEW REGULATIONSREGULATION WAC 173245020 THAT DEFINED GREATEST REASONABLE REDUCTION

TO MEAN CONTROL OF EACH CSO SUCH THAT AN AVERAGE OF ONE UNTREATED DISCHARGE MAY OCCUR PER

YEAR THE COUNTY WORKED WITH ECOLOGY TO DEVELOP AN INTERIM GOAL OF 75 PERCENT REDUCTION OF

CSO VOLUMESVOLUME SYSTEM WIDE BY THE END OF 2005 THE COUNTYSCOUNTY FINAL 1988 COMBINED SEWER

OVERFLOW CONTROL PLAN 1988 PLAN IDENTIFIED 11 CSO CONTROL PROJECTSPROJECT DESIGNED TO MEET THISTHI

INTERIM GOAL

AS PART OF THE 1995 NPDESNPDE PERMIT RENEWAL FOR THE WEST POINT TREATMENT PLANT KING COUNTY

PREPARED AN UPDATE AND AMENDMENT TO THE 1988 PLAN THE 1995 CSO UPDATE ASSESSED THE

EFFECTIVENESSEFFECTIVENES OF CSO REDUCTION EFFORTSEFFORT TO DATE REEVALUATED PRIORITIESPRIORITIE FOR CONTROL OF CSO SITESSITE

AND IDENTIFIED THREE CONTROL PROJECTSPROJECT FOR COMPLETION IN 19952000

IN NOVEMBER 1999 THE KING COUNTY COUNCIL APPROVED THE REGIONAL WASTEWATER SERVICESSERVICE PLAN

RWSP THE RWSP IDENTIFIESIDENTIFIE WASTEWATER PROJECTSPROJECT TO BE BUILT THROUGH 2030 TO PROTECT HUMAN

HEALTH AND THE ENVIRONMENT SERVE POPULATION GROWTH AND MEET REGULATORY REQUIREMENTS THE

RWSP INCLUDED CSO CONTROL PLAN THAT CONSISTSCONSIST OF THE AMENDED 1988 PLAN GOAL FOR ACHIEVING

CONTROL AT EACH CSO LOCATION BY 2030 AND IDENTIFICATION OF 21 CSO CONTROL PROJECTSPROJECT AT TOTAL

COST OF 378 MILLION 2005 DOLLARSDOLLAR TO MEET THISTHI GOAL

AN UPDATE OF THE RWSPSRWSP CSO CONTROL PLANYEAR 2000 CSO CONTROL PLAN UPDATE 2000 PLAN

UPDATEWASUPDATEWA INCLUDED IN THE JUNE 2000 SUBMISSION OF THE WEST POINT TREATMENT PLANT NPDESNPDE
PERMIT RENEWAL APPLICATION THE 2000 PLAN UPDATE DESCRIBESDESCRIBE KING COUNTYSCOUNTY PROGRESSPROGRES IN

PRIOR TO KING COUNTYSCOUNTY ADOPTION OF THE RWSP ECOLOGY HAD WITHDRAWN THE 1988 PLANSPLAN INTERIM GOAL OF 75 PERCENT

REDUCTION OF CSO VOLUMESVOLUME BY 2005 IN FAVOR OF ALLOWING THE COUNTY TO PRIORITIZE CONTROL PROJECTSPROJECT IN TERMSTERM OF

PROTECTION OF HUMAN HEALTH RATHER THAN REDUCTION OF VOLUMES

20062007 ANNUAL REPORT KING COUNTY CSO CONTROL PROGRAM



SECTION 1 OVERVIEW AND STATUSSTATU OF KING COUNTYSCOUNTY CSO CONTROL PROGRAM

IMPLEMENTING ITS CSO CONTROL PROGRAM DOCUMENTED ITS COMPLIANCE WITH STATE AND FEDERAL CSO
CONTROL REQUIREMENTSREQUIREMENT AND IDENTIFIED TWO LARGE CONTROL PROJECTSDENNY WAYLAKE UNION AND

HENDERSONMLKINORFOL CSO CONTROL PROJECTSFOR COMPLETION IN THE NEXT FIVEYEAR NPDESNPDE
PERMIT CYCLE THE RESULTING MERCERELLIOTT WEST AND HENDERSONNORFOLK CSO TREATMENT

FACILITIESFACILITIE CAME ONLINE IN SPRING 2005

KING COUNTY IS CURRENTLY DEVELOPING THE 2008 CSO CONTROL PLAN UPDATE WHICH WILL BE

SUBMITTED IN JUNE 2008 AS PART OF THE WEST POINT NPDESNPDE PERMIT RENEWAL APPLICATION IT WILL

DESCRIBE CONTROL PROGRESSPROGRES TO DATE AND DESCRIBE THE CONTROL PROJECTSPROJECT TO BE IMPLEMENTED DURING THE

PERIOD OF THE NEXT NPDESNPDE PERMIT

12 PROGRAMSPROGRAM TO MEET EPASEPA NINE MINIMUM CONTROLSCONTROL

KING COUNTY HAS IMPLEMENTED NUMBER OF PROGRAMSPROGRAM TO SATISFY THE REQUIREMENTSREQUIREMENT OF THE NINE

MINIMUM CONTROLSCONTROL WHICH ARE PART OF US ENVIRONMENTAL PROTECTION AGENCYSAGENCY EPASEPA
CODIFIED CSO CONTROL POLICY THESE PROGRAMSPROGRAM ARE SUMMARIZED IN TABLE 1

TABLE 1 KING COUNTYSCOUNTY COMPLIANCE WITH EPASEPA NINE MINIMUM CONTROLSCONTROL

NINE MINIMUM CONTROLSCONTROL KING COUNTY COMPLIANCE EFFORT

PROPER OPERATION AND KING COUNTY REGULARLY MAINTAINSMAINTAIN CSO OUTFALLSOUTFALL REGULATOR STATIONSSTATION AND

REGULAR MAINTENANCE PUMP STATIONSSTATION THROUGH THE ASSET MANAGEMENT PROGRAMSPROGRAM MANAGED BY

PROGRAMSPROGRAM FOR THE SEWER WEST POINT TREATMENT PLANT SOUTH TREATMENT PLANT AND COLLECTION

SYSTEM AND CSOSCSO SYSTEM MAINTENANCE DIVISIONS PROPER FACILITY OPERATION IS MANAGED BY

WEST POINT STAFF USING SCADAA COLLECTION SYSTEM STAFF INSPECT SEWERSSEWER

ON SPECIFIED SCHEDULE AND PERFORM CORRECTIVE ACTIONSACTION WHEN

DEFICIENCIESDEFICIENCIE ARE FOUND MAINTENANCE SCHEDULESSCHEDULE AND RECORDSRECORD OF VISITSVISIT ARE

AVAILABLE FOR INSPECTION UPON REQUEST

MAXIMIZE USE OF SCADA MANAGESMANAGE REGULATOR STATIONSSTATION TO MAXIMIZE FLOWSFLOW IN INTERCEPTORSINTERCEPTOR

COLLECTION SYSTEM FOR AND TO STORE EXCESSEXCES FLOWSFLOW IN LARGE TRUNK SEWERSA THE RWSP

STORAGE EMPHASIZESEMPHASIZE STORAGE PROJECTSPROJECT FOR CSO CONTROL

REVIEW AND MODIFICATION KING COUNTYSCOUNTY INDUSTRIAL WASTE PROGRAM ISSUESISSUE PERMITSPERMIT THAT SET LIMITSLIMIT ON

OF PRETREATMENT THE CHEMICAL CONTENTSCONTENT OF INDUSTRIAL DISCHARGES THE PROGRAM ALSO

REQUIREMENTSREQUIREMENT TO ENSURE INCLUDESINCLUDE MONITORING AND PERMIT ENFORCEMENT EDUCATION AND TECHNICAL

THAT CSO IMPACTSIMPACT ARE ASSISTANCE TO BUSINESSESBUSINESSE ON APPROPRIATE WASTE PRETREATMENT AND

MINIMIZED DISPOSAL TECHNIQUES KING COUNTY ALSO HELPSHELP FUND THE LOCAL HAZARDOUSHAZARDOU
WASTE MANAGEMENT PROGRAM CURRENT WATER QUALITY ASSESSMENT AND

SEDIMENT MANAGEMENT PLAN DATA INDICATE THAT THERE IS NO NEED FOR CSO
SPECIFIC PRETREATMENT PROGRAM MODIFICATIONS

MAXIMIZATION OF FLOW TO SCADA IS USED TO MAXIMIZE FLOW TO THE WEST POINT TREATMENT PLANT BY

SECONDARY TREATMENT OPERATION OF REGULATOR AND PUMP STATIONS ALL ANALYSISANALYSI FOR CSO CONTROL

PLANT FOR TREATMENT PROJECT ALTERNATIVESALTERNATIVE INCLUDE VARYING LEVELSLEVEL OF STORAGE AND TRANSFER TO THE

SECONDARY AND CSO TREATMENT PLANTS

ELIMINATION OF CSOSCSO KING COUNTY CSOSCSO DO NOT OCCUR AS RESULT OF INADEQUATE DRYWEATHER

DURING DRY WEATHER FLOW CAPACITY KING COUNTY PROVIDESPROVIDE CAPACITY TO TRANSFER 225 TIMESTIME

AVERAGE WETWEATHER FLOW TO SECONDARY TREATMENT AS NEGOTIATED WITH

ECOLOGY THE ONLY OVERFLOWSOVERFLOW SEEN IN THE COMBINED SYSTEM DURING DRY

WEATHER RESULT FROM POWER OUTAGESOUTAGE MECHANICAL FAILURESFAILURE OR HUMAN ERROR

THESE EVENTSEVENT ARE RARE AND ARE IMMEDIATELY REPORTED TO ECOLOGY LIST OF

DRY WEATHER OVERFLOWSOVERFLOW THAT OCCURRED DURING THE 200607 SEASON CAN BE

FOUND IN TABLE 5
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NINE MINIMUM CONTROLSCONTROL KING COUNTY COMPLIANCE EFFORT

OVERFLOWSOVERFLOW OCCURRING DURING PRECIPITATION CSO5 CAN ALSO BE

EXACERBATED BY POWER OUTAGESOUTAGE MECHANICAL FAILURESFAILURE OR HUMAN ERROR

SUCH OVERFLOWSOVERFLOW IN 200607 ARE LISTED IN TABLE 7

MAINTENANCE AND OPERATION PROGRAMSPROGRAM AS DESCRIBED FOR THE FIRST CONTROL

FOCUSFOCU ON PREVENTING DRYWEATHER OVERFLOWSOVERFLOW AND EXACERBATED CSOS THE

CONVEYANCE SYSTEM IS MONITORED THROUGH SCADA AND DIRECT

OBSERVATION CORRECTIVE ACTION IS TAKEN IMMEDIATELY IF PROBLEM OCCURS

EQUIPMENT PROBLEMSPROBLEM ARE IMMEDIATELY REVIEWED AND REPAIR OR

REPLACEMENT ACTIVITY IS UNDERTAKEN IN TIMELY MANNER

CONTROL OF SOLID AND CITY OF SEATTLE CATCH BASIN MAINTENANCE LIMITSLIMIT INTRODUCTION OF FLOATABLE

FLOATABLE MATERIALSMATERIAL IN MATERIALSMATERIAL TO SEWERS THE COUNTY ALSO DEVELOPED AN INFORMATION

CSOSCSO CAMPAIGN WITH BROCHURESBROCHURE AND TV SPOTSSPOT TO EDUCATE THE PUBLIC THAT TRASH

SHOULD NOT BE FLUSHED TO THE SEWERS INFORMATION IS AVAILABLE ON THE CSO
CONTROL WEBSITE UNDER RESOURCESRESOURCE AND LINKSLINK AT

THE MAJORITY OF FLOATABLESFLOATABLE IN THE KING COUNTY SYSTEM ARE CAPTURED IN THE

LARGE VOLUME OF WASTEWATER TRANSFERRED TO THE TREATMENT PLANT BEFORE

OVERFLOWSOVERFLOW OCCUR OVERFLOW WEIRSWEIR IN THE SYSTEM ALSO HOLD BACK SOLIDSSOLID AND

FLOATABLESFLOATABLE IN THE CONVEYANCE SYSTEM PRIOR TO OVERFLOW OBSERVATIONSOBSERVATION OF

QUANTITY OF FLOATABLESFLOATABLE ARE NOTED IN LOGSLOG AT EACH FACILITY AND ARE AVAILABLE

FOR INSPECTION ON REQUEST THESE OBSERVATIONSOBSERVATION HAVE NOT SHOWN THAT

ADDITIONAL MEASURESMEASURE TO CONTROL FLOATABLESFLOATABLE AND SOLIDSSOLID ARE NEEDED AT THISTHI

TIME ANY ADDITIONAL FLOATABLESFLOATABLE CONTROL FOUND TO BE NEEDED WILL BE

ADDRESSED IN THE CSO CONTROL PROJECTSPROJECT IMPLEMENTED UNDER THE COUNTYSCOUNTY

LONGTERM CONTROL PLAN

POLLUTION PREVENTION KING COUNTY HAS IMPLEMENTED BOTH THE INDUSTRIAL WASTE PROGRAM AND

PROGRAMSPROGRAM TO REDUCE HAS BEEN MAJOR PARTICIPANT IN THE LOCAL HAZARDOUSHAZARDOU WASTE

CONTAMINANTSCONTAMINANT IN CSOSCSO MANAGEMENT PROGRAM TO REDUCE DISCHARGE OF CHEMICALSCHEMICAL AND OTHER

SUBSTANCESSUBSTANCE THAT ADVERSELY IMPACT THE ENVIRONMENT AND THE WASTEWATER

TREATMENT PROCESS EDUCATIONAL MATERIALSMATERIAL ON CONTROLLING TRASH DISPOSAL IN

THE SEWER ARE PART OF THE LARGER PUBLIC INFORMATION PROGRAM

PUBLIC NOTIFICATION KING COUNTY OPERATESOPERATE CSO NOTIFICATION AND POSTING PROGRAM AS JOINT

PROGRAM TO ENSURE THAT PROJECT WITH THE CITY OF SEATTLE AND PUBLIC HEALTHSEATTLE KING COUNTY

PUBLIC RECEIVESRECEIVE ADEQUATE THISTHI PROGRAM INCLUDESINCLUDE POSTING SIGNSSIGN AT PUBLICLY ACCESSIBLE CSO
NOTICE OF CSO EVENTSEVENT AND LOCATIONSLOCATION AND AN INFORMATION PHONE LINE WEB SITE BROCHURE AND OTHER

IMPACTSIMPACT PUBLIC OUTREACH ACTIVITIES PUBLIC NOTIFICATION FEASIBILITY STUDY REQUIRED

IN THE MOST RECENT MODIFICATION OF THE WEST POINT NPDESNPDE PERMIT WAS
SUBMITTED JULY 2007 THE STUDY IDENTIFIED THE POTENTIAL TO PROVIDE REAL

TIME NOTIFICATION OF OVERFLOWSOVERFLOW ON WEB SITE THISTHI SITE IS BEING PILOTED

WHILE THE COUNTY CONTINUESCONTINUE TO SEEK PUBLIC OPINION ON THE USEFULNESSUSEFULNES OF

THE WEB SITE APPROACH AND FORMAT THE STUDY REVIEWED AND RECOMMITTED

TO CONTINUING THE OTHER PUBLIC NOTIFICATION PROGRAM ELEMENTSELEMENT DESCRIBED

ABOVE

MONITORING TO EFFECTIVELY BEGINNING IN 1986 KING COUNTYSCOUNTY SAMPLING PROGRAM WAS DESIGNED TO

CHARACTERIZE CSO IMPACTSIMPACT CHARACTERIZE EACH CSO AND IDENTIFY ANY HIGH PRIORITY SITESSITE FOR EARLY

AND THE EFFICACY OF CSO CONTROL THAT SAMPLING INCLUDED COLLECTING OVERFLOW QUALITY DATA FOR FIVE

CONTROLSCONTROL CSO SITESSITE PER YEAR AND SEDIMENT SAMPLING REPRESENTATIVE OF MORE

INDUSTRIAL SITES SAMPLING WAS EXPANDED TO MEET SEDIMENT MANAGEMENT
STANDARDSSTANDARD NEEDSNEED IN THE 990S THISTHI CHARACTERIZATION WAS COMPLETED

KING COUNTYSCOUNTY EXTENSIVE MONITORING FOR ITS 1999 CSO WATER QUALITY

ASSESSMENT FOUND THAT THE MAJORITY OF RISKSRISK TO PEOPLE WILDLIFE AND

AQUATIC LIFE WOULD NOT BE REDUCED BY REMOVAL OF CSOSCSO BECAUSE MOST

RISKRELATED CHEMICALSCHEMICAL COME FROM SOURCESSOURCE OTHER THAN CSOS OVERFLOW
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NINE MINIMUM CONTROLSCONTROL KING COUNTY COMPLIANCE EFFORT

VOLUME AND FREQUENCY MONITORING WILL CONTINUE AFTER COMPLETION OF

PROJECTSPROJECT TO VERIFY ACHIEVEMENT OF CONTROL GOALS KING COUNTY MAY
UNDERTAKE ADDITIONAL SAMPLING ON COMPLETION OF SPECIFIC CSO CONTROL

PROJECTSPROJECT WHERE IT IS DEEMED USEFUL TO VERIFY PROJECT EFFECTIVENESS SUCH

MONITORING PLANSPLAN WILL BE DEVELOPED DURING PROJECT IMPLEMENTATION AS

NEEDED

THE SUPERVISORY CONTROL AND DATA ACQUISITION SCADA SYSTEM CONTROLSCONTROL THE WEST POINT TREATMENT PLANT

COLLECTION SYSTEM

3 STATUSSTATU OF CSO CONTROL PROJECTSPROJECT

THISTHI SECTION PRESENTSPRESENT AN OVERVIEW OF KING COUNTYSCOUNTY COMPLETED CURRENT AND PLANNED CSO
CONTROL PROJECTS PROJECTSPROJECT BEGAN IN THE LATE 1970S MANY EARLY PROJECTSPROJECT INVOLVED SEWER SEPARATION

FLOW DIVERSION AND NEW TUNNELS MOST CURRENT AND FUTURE PROJECTSPROJECT INVOLVE CONSTRUCTION OF STORAGE

TANKSTANK AND TREATMENT FACILITIES

131 COMPLETED CSO CONTROL PROJECTSPROJECT

TABLESTABLE AND SUMMARIZE CSO CONTROL PROJECTSPROJECT AND OTHER PROJECTSPROJECT ASSOCIATED WITH CSO CONTROLSCONTROL

THAT HAVE BEEN COMPLETED TO DATE

TABLE 2 COMPLETED CSO CONTROL PROJECTSPROJECT

COMPLETION
PROJECT DESCRIPTION

DATE
STATUSSTATU

FT LAWTON TUNNEL PARALLEL TUNNEL TO THE WEST POINT 1991 COMPLETED

PLANT TO PROVIDE GREATER TRANSFER

CAPACITY

HANFORDBAYVIEW PARTIAL SEPARATION OF THE LANDER 1992 REMAINING CONTROL WILL OCCUR UNDER

LANDER SEPARATION AND HANFORD BASINSBASIN AND RWSP PROJECTSPROJECT IN 2017 HANFORD

STORAGE REACTIVATION OF THE BAYVIEW 2019 LANDER AND 2026 HANFORD

TUNNEL JOINT PROJECT WITH THE AT RAINIER LANDER STORMWATER

CITY OF SEATTLE MANAGEMENT IS ONGOING

CARKEEK TRANSFER OF FLOWSFLOW UP TO 92 MGD FACILITIESFACILITIE ONLINE THE CARKEEK PLANT WAS RECEIVING

TRANSFERCSO FROM THE CARKEEK BASIN TO THE IN 1994 MORE FLOW THAN ANTICIPATED

TREATMENT WEST POINT PLANT TREATMENT OF UPGRADESUPGRADE UPGRADESUPGRADE WERE MADE TO THE PUMPSPUMP
FLOWSFLOW ABOVE 92 MGD AT THE COMPLETED IN THAT TRANSFER FLOW TO WEST POINT TO

CARKEEK CSO PLANT 2005 INCREASE THEIR CAPACITY FROM 84 TO

92 MGD

KINGDOME INSTALLATION IN 1994 OF PIPELINE 1994 1999 REMAINING CONTROL WILL OCCUR IN

INDUSTRIAL AREA USED FOR STORAGE IN CONJUNCTION 2026 UNDER AN RWSP PROJECT

STORAGE WITH SEATTLE AND WSDOT STREET

SEPARATION PROJECTS COMPLETION BY THE

PUBLIC FACILITIESFACILITIE DISTRICT IN 1999

OF 60 PERCENT OF THE LEVEL

SEPARATION BETWEEN ALASKA WAY
AND 3RD AVE IN CONJUNCTION WITH

SAFECO FIELD CONSTRUCTION
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COMPLETION
PROJECT DESCRIPTION

DATE
STATUSSTATU

UNIVERSITY SEPARATION OF STORMWATER FROM 1994 IMPROVEMENTSIMPROVEMENT TO THE HYDRAULICSHYDRAULIC OF

REGULATOR PHASE NORTHWEST SEATTLE AND PARTSPART OF I THE DRAIN AND UPGRADESUPGRADE TO THE

AND DENSMORE AND THE DIVERSION OF GREEN DENSMORE PUMPSPUMP WERE COMPLETED

DRAIN LAKE OUTFLOW FROM THE SEWER THE SPRING 2007 REMAINING CONTROL WILL

DENSMORE DRAIN WAS BUILT TO OCCUR IN 2016 UNDER AN RWSP
CONVEY THESE FLOWSFLOW TO NORTH LAKE PROJECT

UNION FOR DISCHARGE

HARBOR PIPELINE INSTALLATION OF PIPELINE TO 1996 THE PIPELINE WAS PUT INTO OPERATION

CONVEY OVERFLOW FROM THE HARBOR IN 20002001
AVENUE REGULATOR STATION TO THE

WEST SEATTLE TUNNEL FOR STORAGE

ALKI TRANSFERCSO TRANSFER OF FLOWSFLOW UP TO 189 MGD 1998 ADDITIONAL ALKI CSO PLANT

TREATMENT FROM THE ALKI DRAINAGE BASIN TO MODIFICATIONSMODIFICATION WERE COMPLETED IN

THE WEST POINT PLANT VIA THE WEST 1999

SEATTLE TUNNEL TREATMENT OF
IN 2005 FURTHER MODIFICATIONSMODIFICATION WERE

FLOWSFLOW ABOVE 189 MGD AT THE ALKI
MADE OF THE CHLORINE SYSTEM AND

CSO PLANT
DECHLORINATION SYSTEM WAS ADDED

63RD AVE PUMP DIVERSION OF OVERFLOWSOVERFLOW TO THE 1998 COMPLETED
STATION WEST SEATTLE TUNNEL OR ALKI 050

PLANT

DENNY WAYLAKE STORAGE AND PRIMARY TREATMENT OF 2005 MAJOR CONSTRUCTION COMPLETED SEE

UNION 050 CONTROL LAKE UNION FLOWSFLOW IN THE MERCER SECTION 122 FOR STARTUP

PROJECT TUNNEL WITH SCREENING DISCUSSION

DISINFECTION AND DISCHARGE AT
TEN YEARSYEAR OF POSTCONSTRUCTION

ELLIOTT WEST
SEDIMENT MONITORING IS BEING

CARRIED OUT SEE SECTION 44

HENDERSONNORFOLK STORAGE PRIMARY TREATMENT AND 2005 MAJOR CONSTRUCTION COMPLETED SEE

050 CONTROL DISINFECTION OF HENDERSON AND SECTION 122 FOR STARTUP

PROJECT MLK FLOWSFLOW IN THE HENDERSON DISCUSSION

TUNNEL TRANSFER OF FLOWSFLOW TO

SECONDARY TREATMENT PLANTSPLANT

DISCHARGE OF EXCESSEXCES TREATED

CSOSCSO AT NORFOLK

TABLE 3 COMPLETED ASSOCIATED PROJECTSPROJECT

COMPLETION
PROJECT DESCRIPTION

DATE
STATUSSTATU

RENTON SLUDGE PUMPING OF SLUDGE TO THE ELLIOTT BAY 1988 COMPLETED
FORCE MAIN INTERCEPTOR FOR CONVEYANCE TO THE

DECOMMISSIONING WEST POINT PLANT FOR PROCESSING UNTIL

THE SOUTH PLANT DEVELOPED SOLIDSSOLID

MANAGEMENT CAPABILITY THE

DECOMMISSIONING DECREASED SOLIDSSOLID

DISCHARGE FROM THE INTERBAY PUMP
STATION AT DENNY DURING CS0
EVENTS

DENNY SEDIMENT PILOT SEDIMENT REMEDIATION PROJECT 1990 TENYEAR DATA REVIEW OF PILOT

REMEDIATION CAPPING PROJECT COMPLETED IN

EARLY 2006

PHASE SEDIMENT

REMEDIATION OF AREA IN FRONT OF

ORIGINAL DISCHARGE IS EXPECTED TO

BE COMPLETED IN EARLY 2008

20062007 ANNUAL REPORT KING COUNTY CSO CONTROL PROGRAM



SECTION 1 OVERVIEW AND STATUSSTATU OF KING COUNTYSCOUNTY CSO CONTROL PROGRAM

COMPLETION
PROJECT DESCRIPTION

DATE
STATUSSTATU

BALLINGER AND YORK CONSTRUCTION OF TWO NEW PUMP 1992 YORK COMPLETED

PUMP STATIONSSTATION STATIONSSTATION THAT CAN DIVERT FLOWSFLOW TO AND 1993 BALLINGER

FROM THE WEST POINT COLLECTION

SYSTEM FLOWSFLOW ARE CURRENTLY DIVERTED

AWAY FROM WEST POINT DURING THE WET

SEASON

WEST POINT INCREASE OF PLANT HYDRAULIC CAPACITY 1995 COMPLETED

TREATMENT PLANT FROM 325 TO 440 MGD THE INCREASED

EXPANSION CAPACITY ENABLESENABLE THE CONVEYANCE

AND TREATMENT OF MORE FLOW FROM THE

COMBINED SEWER SYSTEM

ALLENTOWN DIVERSION DESIGNED TO OFFSET ADDITION OF ALKI 1995 COMPLETED
SOUTHERN TRANSFER FLOWSFLOW TO THE ELLIOTT BAY INTERCEPTOR

RESULTED IN SIGNIFICANT VOLUME

REDUCTION AT NORFOLK

CSO MONITORING NPDESNPDE OVERFLOW SEDIMENTSSEDIMENT 1995 1997 COMPLETED

PROGRAM INITIAL CHARACTERIZATION MONITORING TO

IDENTIFY PROJECT PRIORITIES

SEDIMENT BASELINE SEDIMENT

CHARACTERIZATION TO IDENTIFY CLEANUP

NEEDS

CSO WATER QUALITY COMPLEX STUDY TO DETERMINE THE 1999 COMPLETED

ASSESSMENT OF THE EXISTING ENVIRONMENT AND THE RELATIVE

DUWAMISH RIVER CONTRIBUTION OF CSOSCSO TO POLLUTION

ELLIOTT BAY

NORTH CREEK PUMP DIVERSION OF FLOW AWAY FROM THE 1999 COMPLETED

STATION WEST POINT TO THE SOUTH PLANT

COLLECTION SYSTEM DURING WET

WEATHER

NORFOLK SEDIMENT SOURCE CONTROL DREDGING AND 1999 COMPLETED 5YEAR POST

REMEDIATIONA CAPPING CONSTRUCTION PROGRAM WAS

COMPLETED IN 2005

DUWAMISHDIAGONAL SOURCE CONTROL DREDGING AND 2004 10YEAR MONITORING PROGRAM

SEDIMENT CAPPING FOR RECONTAMINATION POTENTIAL IS

REMEDIATIONA IN PROGRESS

THESE PROJECTSPROJECT WERE DONE UNDER THE ELLIOTT BAYDUWAMISH RESTORATION PANEL EBDRP UNDER THE CONSENT DECREE TO SETTLE THE

1990 LITIGATION BY NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION NOAA AGAINST THE CITY OF SEATTLE AND KING COUNTY THEN

METRO FOR NATURAL RESOURCE DAMAGESDAMAGE ATTRIBUTED TO CSOSCSO AND STORM DRAINS THESE ARE ALSO IDENTIFIED AS EARLY ACTION CLEANUPSCLEANUP IN

THE LOWER DUWAMISH SUPERFUND SITE

32 NEW AND RECENT CSO PROJECTSPROJECT

PUGET SOUND BEACH PROJECTSPROJECT

FOUR PROJECTSPROJECT ARE CURRENTLY IN PREDESIGN THESE FOUR PROJECTSPROJECT ARE REFERRED TO AS THE PUGET SOUND

BEACH PROJECTSPROJECT SOUTH MAGNOLIA NORTH BEACH BARTON STREET AND MURRAY AVENUE IN JANUARY

2007 KING COUNTY HIRED CAROLLO ENGINEERSENGINEER FOR THE PLANNING AND PREDESIGN PHASE OF THE PROJECT

THROUGH MAY 2007 CSO ALTERNATIVESALTERNATIVE TO BE EVALUATED FOR EACH BASIN INCLUDE STORING FLOWSFLOW

CONVEYING AND TREATING FLOWSFLOW REMOVING STORMWATER FROM THE COMBINED SEWER SYSTEM TREATING

CSO AT THE POINT OF DISCHARGE TO PUGET SOUND AND COMBINATION OF THE ALTERNATIVES

INITIAL ALTERNATIVE SCREENING CRITERIA WERE DEVELOPED AND WILL BE FURTHER REFINED WITH COMMUNITY

FEEDBACK COMMUNITY INVOLVEMENT MEETINGSMEETING WERE HELD IN EACH OF THE FOUR PROJECT BASINS PUBLIC
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COMMENTSCOMMENT ARE BEING TRACKED AND WILL BE USED TO INVOLVE STAKEHOLDERSSTAKEHOLDER IN FUTURE COMMUNITY

MEETINGS

DURING THE COMING YEAR TECHNICAL MEMORANDUMSMEMORANDUM WILL BE DRAFTED TO DOCUMENT PLANNING

CONFIRMATION AND ALTERNATIVE SCREENING CRITERIA FLOW MONITORING IN THE LOCAL SEATTLE SEWER

SYSTEM WILL BE CONDUCTED IN EACH OF THE FOUR BASINSBASIN TO ASSESSASSES WHETHER REMOVING STORMWATER FROM

THESE SEWERSSEWER IS VIABLE OPTION FOR CSO CONTROL

BALLARD SIPHON REPLACEMENT

THE BALLARD SIPHON BUILT IN 1935 CONSISTSCONSIST OF TWO WOODSTAVE SIPHON BARRELSBARREL THAT REST ON THE

BOTTOM OF THE WASHINGTON SHIP CANAL THE SIPHON CARRIESCARRIE FLOWSFLOW COLLECTED FROM SEATTLESSEATTLE NORTH

END NEAR CARKEEK PARK AND FROM THE BALLARD AREA ACROSSACROS THE SHIP CANAL FROM THERE THE FLOWSFLOW

ARE CONVEYED TO THE WEST POINT TREATMENT PLANT

IN NOVEMBER 2005 KING COUNTY CONDUCTED SONAR INSPECTION OF THE BALLARD SIPHON THE

INSPECTION SHOWED SPOTSSPOT OF ABNORMALITIESABNORMALITIE IN THE INTEGRITY OF THE PIPE SINCE SONAR INSPECTIONSINSPECTION ARE

NEW TECHNOLOGY IT IS UNCLEAR HOW LONG THE ABNORMALITIESABNORMALITIE HAD BEEN PRESENT AND HOW HIGH THE

RISK OF FAILURE SUBSEQUENT ANALYSESANALYSE AND INSPECTIONSINSPECTION INDICATED THAT THE ANOMALIESANOMALIE WERE NOT

THREATENING AND THE CONCERN FOR IMMINENT FAILURE WAS SIGNIFICANTLY REDUCED

REPLACING THE SIPHON IS CONTINUING FORWARD AS HIGH PRIORITY PROJECT IN ORDER TO MAINTAIN SIPHON

INTEGRITY AND FUNCTION AND BECAUSE THE PROJECT WILL YIELD CSO CONTROL BENEFITS THE COMPLETED

PROJECT WILL ELIMINATE CSO EVENTSEVENT AT THE BALLARD REGULATOR IT WILL ALSO REDUCE OVERFLOWSOVERFLOW AT 11TH

AVENUE LIKELY REDUCING THE SCOPE OF FUTURE CONTROL PROJECT AT THISTHI SITE THE BALLARD SIPHON

PROJECT INCLUDESINCLUDE TWO MAJOR COMPONENTSCOMPONENT SLIPLINING THE EXISTING WOODSTAVE SIPHON BARRELSBARREL TO

EXTEND THEIR USEFUL LIFE AND TUNNELING AN 84INCHDIAMETER PIPE BELOW THE CANAL FINAL DESIGN

IS SCHEDULED FOR COMPLETION IN THIRDQUARTER 2008 CONSTRUCTION IS SCHEDULED TO BEGIN IN FIRST

QUARTER 2009

DENSMORE STORMWATER SYSTEM IMPROVEMENTSIMPROVEMENT

THE DENSMORE STORMWATER SYSTEM WAS BUILT TO REDUCE CSOSCSO AT THE UNIVERSITY REGULATOR STATION

IT COLLECTSCOLLECT STORMWATER FROM THE HALLER LAKE AREA AND GREEN LAKE DRAINAGE AS WELL AS OUTFLOW

FROM GREEN LAKE WHICH HAD PREVIOUSLY ENTERED THE COMBINED SEWER SYSTEM THE DENSMORE

SYSTEM RUNSRUN FROM GREEN LAKE TO LAKE UNION PUMP STATION LOCATED TO THE NORTH OF LAKE UNION

DISCHARGESDISCHARGE TO LAKE UNION JUST WEST OF THE IS BRIDGE IN THE EVENT OF PUMP FAILURE HIGHLEVEL

WEIRSWEIR ALLOW STORMWATER TO DISCHARGE TO THE COMBINED SEWER TO PREVENT DAMAGE TO THE PUMP
STATION OR TO GREEN LAKE PARK FACILITIES

THE DENSMORE STORMWATER SYSTEM BEGAN RUNNING IN 1994 BUT ITS OPERATION HAS NOT RESULTED IN THE

EXPECTED CSO REDUCTION MAINLY BECAUSE OF HYDRAULIC MECHANICAL AND ELECTRICAL PROBLEMS ALL

THREE OF THE PUMPSPUMP IN THE PUMP STATION HAVE BEEN WORKED ON SINCE STARTUP OF THE STATION

HOWEVER ALL THREE PUMPSPUMP COULD NOT BE USED UNTIL STORMWATER SYSTEM HYDRAULIC IMPROVEMENTSIMPROVEMENT

WERE MADE THISTHI WORK INCLUDING CONSTRUCTION OF LARGE VAULT DESIGNED TO REDUCE THE SURGE IN THE

LINE NEAR THE OUTFALL WAS COMPLETED IN OCTOBER 2007 THE SYSTEM WILL BE EVALUATED OVER THE NEXT

SEVERAL WET SEASONS
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DENNY WAYLAKE UNION CSO CONTROL PROJECT

THE DENNY WAYLAKE UNION CSO CONTROL PROJECT CONSISTED OF THE CONSTRUCTION OF SEVERAL CSO
FACILITIESFACILITIE TO STORE AND TREAT CSOSCSO FROM THE COUNTYSCOUNTY DEXTER REGULATOR AND CITY OF SEATTLE CSOSCSO
AROUND LAKE UNION AND TO CONTROL THE COUNTYSCOUNTY LARGEST CSO AT DENNY REGULATOR ON ELLIOTT BAY
CONSTRUCTION WAS COMPLETED IN MAY 2005 THE MERCER ELLIOTT WEST CSO ANNUAL REPORT

APPENDIX SUMMARIZESSUMMARIZE THE PERFORMANCE OF THE FACILITY OVER THISTHI LAST WET SEASON

THE PROJECT CONSISTED OF THREE MAJOR ELEMENTSELEMENT THE EAST PORTAL WHICH CAPTURESCAPTURE FLOW FROM

NUMBER OF SEWER LINESLINE IN THE SOUTH LAKE UNION AREA THE 14FOOTDIAMETER MERCER STREET STORAGE

AND TREATMENT TUNNEL AND THE ELLIOTT WEST CSO TREATMENT FACILITY LOCATED ON ELLIOTT BAY TWO

NEW CSO OUTFALLSOUTFALL WERE BUILT IN ELLIOTT BAYONE OUTFALL TO REPLACE THE OUTFALL STRUCTURE AT THE

DENNY WAY REGULATOR AND ANOTHER OUTFALL FOR THE ELLIOTT WEST CSO TREATMENT FACILITY THE

MERCER TUNNEL PROVIDESPROVIDE STORAGE FOR UP TO 72 MG AND PRIMARY CLARIFICATION FOR ALL FLOWSFLOW ENTERING

THE TUNNEL THE ELLIOTT WEST TREATMENT FACILITY WAS DESIGNED TO PROVIDE FINAL TREATMENT

SCREENING DISINFECTION AND DECHLORINATIONTO SETTLED FLOWSFLOW THAT EXCEED THE CAPACITY OF THE

TUNNEL SUCH TREATMENT IS EXPECTED TO OCCUR ABOUT 1420 TIMESTIME PER YEAR

DURING THE FIRST TWO YEARSYEAR OF OPERATING THESE CSO FACILITIESFACILITIE KING COUNTY FACED SEVERAL

CHALLENGESCHALLENGE WHICH IS TYPICAL FOR SUCH LARGE AND COMPLEX SYSTEMS THE SEASONAL AND INTERMITTENT

OPERATION OF THESE FACILITIESFACILITIE PROLONGSPROLONG THE COMMISSIONING PERIOD DURING THE 20062007 SEASON

THE MERCER TUNNEL OPERATED FOR 28 CSO EVENTSEVENT AND FINAL TREATMENT AT ELLIOTT WEST WITH DISCHARGE

OCCURRED FOR 13 EVENTS THISTHI DOESDOE NOT INCLUDE THE STEADY STREAM OF NONCSO FLOWSFLOW FROM CITY OF

SEATTLE EAST LAKE UNION SEWERSSEWER THAT WERE OVERFLOWING INTO THE TUNNEL

LARGE HURDLE TO EFFECTIVE OPERATIONSOPERATION WAS THE SUBSTANTIAL AMOUNT OF DRYWEATHER FLOWSFLOW THAT

ENTERED THE MERCER STORAGE AND TREATMENT TUNNEL THESE FLOWSFLOW WERE REDUCING THE TUNNELSTUNNEL

STORAGE CAPACITY FOR CSO FLOWSFLOW BY 12 MG CAUSING PUMP DAMAGE AND COMPLICATING TREATMENT

COMPLIANCE INVESTIGATION BY KING COUNTY DETERMINED THAT EXTENSIVE SEDIMENTATION IN CITY

SEWERSSEWER UPSTREAM OF THE TUNNEL WERE CAUSING BASE FLOWSFLOW TO BACK UP AND OVERFLOW INTO THE TUNNEL

THE CITY CONDUCTED AN EXTENSIVE PIPELINE CLEANING IN SPRING 2006 REMOVING 80 TONSTON OF SEDIMENT

MAINLY SAND AND GRAVEL FROM THE SEWER LINES THISTHI CLEANING RESOLVED THE DRYWEATHER FLOW

PROBLEM UNTIL ABOUT NOVEMBER 2006 WHEN PORTABLE MONITORSMONITOR PLACED AT THE WEIR INDICATED THAT THE

PIPELINESPIPELINE WERE REFILLING SECOND CLEANING DURING SPRING 2007 REMOVED ANOTHER 16 TONSTON OF

SEDIMENT THE SECOND CLEANING REDUCED THE VOLUME OF DRYWEATHER FLOW TO THE TUNNEL BUT DID NOT

RESOLVE IT THE CITY AND THE COUNTY HAVE AGREED TO MAKE TEMPORARY WEIR MODIFICATIONSMODIFICATION TO PREVENT

THESE FLOWSFLOW FROM ENTERING THE TUNNEL DESIGN WILL BEGIN UNDER THE CURRENT EMERGENCY CONTRACT

THE SCHEDULE FOR MODIFICATIONSMODIFICATION WILL DEPEND ON THE ALTERNATIVE CHOSEN AND THE PERIOD OF DRY

WEATHER REQUIRED FOR THE CONSTRUCTION IN PARALLEL THE CITY WILL PERFORM SOURCE INVESTIGATION OF

ITS EAST LAKE UNION SYSTEM IF THE SEDIMENTATION CAN BE CORRECTED

THE WEIR WILL BE REOPENED N
THE LARGE STORMSSTORM OF NOVEMBER 215 AND DECEMBER 915 2006

SEVERELY CHALLENGED THE SYSTEM THE INTENSE RAINUP TO 45

INCHESINCHE ON NOVEMBER AND INCHESINCHE ON DECEMBER 14
DEMONSTRATED THAT THE FACILITIESFACILITIE WERE NOT HYDRAULICALLY CAPABLE OF

MANAGING THE RESULTING FLOWS FLOODING AT ELLIOTT WEST AND OVERFLOW OF EFFLUENT FROM

EFFLUENT OVERFLOWSOVERFLOW IN MYRTLE EDWARDSEDWARD PARK NEAR THE DENNY ELLIOTT WEST DECEMBER 15TH
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REGULATOR AND THE OUTFALLSOUTFALL HIGHLIGHTED THE NEED FOR IMPROVEMENTS

CONSULTANT WAS HIRED UNDER AN EMERGENCY WAIVER TO ASSIST THE

COUNTY IN IDENTIFYING SOLUTIONSSOLUTION THE DUCKBILL VALVE WAS REMOVED

FROM THE OUTFALL IN MARCH 2007 THE BENEFICIAL IMPACTSIMPACT OF THISTHI

REMOVAL WILL BE ASSESSED AFTER WETWEATHER FLOWSFLOW RESUME

ON SEPTEMBER 2007 ECOLOGY ISSUED NOTICE OF VIOLATION

NOV 5059 CITING MONITORING DISINFECTION AND DECHLORINATION

FAILURES KING COUNTYSCOUNTY RESPONSE SUBMITTED OCTOBER 2007 REMOVAL OF ELLIOTT WEST OUTFALL

DETAILSDETAIL THE CORRECTIVE ACTIONSACTION COMPLETED AND UNDER WAY TO BRING
DUCKBILL VALVE

THE FACILITY INTO COMPLIANCE THE NOV AND KING COUNTYSCOUNTY

RESPONSE ARE ATTACHED AS APPENDIX C2

THE DEXTER CSO WAS ALSO TO BE CONTROLLED UNDER THE DENNYLAKE UNION CSO CONTROL PROJECT IN

THE FIRST TWO WET SEASONSSEASON THE FACILITY CONTINUED TO HAVE FREQUENT OVERFLOWSOVERFLOW BUT OF MUCH LOWER

VOLUME THAN BEFORE THE FACILITIESFACILITIE WENT ONLINE INVESTIGATION IDENTIFIED NEEDED PROGRAMMING

CHANGESCHANGE TO THE GATE CONTROLS NEW PROGRAMMABLE LOGIC CONTROLLER WAS INSTALLED AND THE PROGRAM

CHANGESCHANGE WERE MADE IN AUGUST 2007 THE SUCCESSSUCCES OF THISTHI CONECTION WILL BE ASSESSED DURING THE

20072008 WET SEASON

ALTHOUGH THE DENNYLAKE UNION FACILITIESFACILITIE HAVE NOT YET ACHIEVED COMPLETE CSO CONTROL THEY

HAVE MADE SUBSTANTIAL INROADSINROAD INTO CONTROLLING CSOSCSO AT THE DENNY AND DEXTER LOCATIONSLOCATION

UNTREATED OVERFLOWSOVERFLOW AT THE DENNY REGULATOR HAVE DECREASED FROM BASELINE OF 32 TO

EVENTSEVENT BOTH SEASONSSEASON

OF THE 51357 MG OF CSO THAT WOULD HAVE DISCHARGED INTO LAKE UNION AND

ELLIOTT BAY IN 20052006 384 PERCENT RECEIVED SECONDARY TREATMENT 614 PERCENT

RECEIVED PRIMARY TREATMENT AND SOME DISINFECTION AND 02 PERCENT WAS DISCHARGED

UNTREATED THISTHI REPRESENTSREPRESENT 992 PERCENT REDUCTION FROM PREPROJECT LEVELS

OF THE 76453 MG OF CSO THAT WOULD HAVE DISCHARGED INTO LAKE UNION AND

ELLIOTT BAY IN 20062007 285 PERCENT RECEIVED SECONDARY TREATMENT 64 PERCENT

RECEIVED PRIMARY TREATMENT AND SOME DISINFECTION AND 75 PERCENT WAS DISCHARGED

UNTREATED THISTHI
REPRESENTSREPRESENT 925 PERCENT REDUCTION FROM PREPROJECT LEVELS

UNTREATED OVERFLOWSOVERFLOW AT THE DEXTER REGULATOR HAVE REMAINED CLOSE TO THE BASELINE OF 15

EVENTSEVENT PER YEAR AT 16 EVENTSEVENT IN 20052006 AND 17 EVENTSEVENT IN 20062007 THE VOLUME OF

UNTREATED CSO DISCHARGESDISCHARGE HAS DECREASED FROM 24 MG TO 621 MG IN 20052006 AND 877

MG IN 20062007 THISTHI IS 74 PERCENT 20052006 AND 635 PERCENT 20062007
REDUCTION FROM PREPROJECT LEVELS

KING COUNTY IS COMMITTED TO COMPLETING THE REFINEMENTSREFINEMENT TO THESE FACILITIESFACILITIE TO ACHIEVE FULL CONTROL

AS QUICKLY AS POSSIBLE

HENDERSONNORFOLK CSO CONTROL PROJECT

THE HENDERSONNORFOLK CSO CONTROL PROJECT WAS IMPLEMENTED TO CONTROL THE HENDERSON AND

MARTIN LUTHER KING MLK CSOSCSO INTO LAKE WASHINGTON AND THE NORFOLK CSO INTO THE
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DUWAMISH RIVER KING COUNTY UPGRADED THE HENDERSON PUMP STATION AND CONSTRUCTED LARGE

STORAGE AND TREATMENT TUNNEL BETWEEN HENDERSON STREET AND NORFOLK STREET IN THE RAINIER VALLEY

THE FACILITIESFACILITIE WERE DESIGNED TO CHLORINATE AND DECHLORINATE FLOWSFLOW THAT EXCEED THE CAPACITY OF THE

STORAGE AND TREATMENT TUNNEL AND TO DISCHARGE TREATED FLOWSFLOW AT THE NORFOLK CSO IN THE DUWAMISH

WATERWAY THISTHI DISCHARGE IS EXPECTED TO OCCUR APPROXIMATELY TWO TO FOUR TIMESTIME PER YEAR BASE

FLOWSFLOW SETTLED SOLIDSSOLID AND STORED FLOWSFLOW FROM THE TUNNEL ARE CONVEYED TO THE SOUTH PLANT AT RENTON

OR TO THE WEST POINT PLANT DEPENDING ON CAPACITY IN THE ELLIOT BAY INTERCEPTOR FOR SECONDARY

TREATMENT

THE HENDERSONNORFOLK PROJECT WAS ALSO COMPLETED IN MAY 2005 BUT DID NOT OPERATE DURING ITS

FIRST SEASON FOLLOWING ADJUSTMENTSADJUSTMENT IN THE INFLUENT GATE CONTROL PROGRAMMING THE HENDERSON

TUNNEL BEGAN FILLING AND TREATING CSO IN 2006 DURING THE 20062007 SEASON 615 PERCENT OF

THE CSO MANAGED BY THISTHI SYSTEM RECEIVED SECONDARY TREATMENT AT THE SOUTH PLANT AND 385

PERCENT RECEIVED PRIMARY TREATMENT AND DISINFECTION IN THE TUNNEL ONE TREATED DISCHARGE FROM THE

HENDERSON TUNNEL TO THE NORFOLK OUTFALL WAS DESIGNATED AS AN UNTREATED EVENT FOR PURPOSESPURPOSE OF

CALCULATING SOLIDSSOLID LIMIT PERFORMANCE OTHERWISE NO UNTREATED DISCHARGESDISCHARGE OCCUNED AT THE THREE

SYSTEM OUTFALLSOUTFALL HENDERSON MLK AND NORFOLK

FOR ADDITIONAL INFORMATION ON THE PERFORMANCE OF THE HENDERSONNORFOLK CSO CONTROL FACILITIESFACILITIE

SEE SECTION 235 AND APPENDIX D

133 FUTURE CSO PROJECTSPROJECT

TABLE LISTSLIST FUTURE CSO PROJECTSPROJECT INCLUDED IN THE RWSP THE TABLE INCLUDESINCLUDE BRIEF DESCRIPTION OF

THE FACILITIESFACILITIE TO BE CONSTRUCTED AND PROJECTED COMPLETION DATE

THE SCHEDULE SHOWN IN TABLE MAY CHANGE AS RESULT OF THE 2008 CSO CONTROL PLAN UPDATE

TABLE 4 RWSP CSO CONTROL PROJECTSPROJECT

CSO PROJECT PROJECT DESCRIPTION YEAR CONTROLLED

SOUTH MAGNOLIA 3MG STORAGE TANK 201

SW ALASKA STA 07MG STORAGE TANK 201

MURRAY AVEB 08MG STORAGE TANK 201

BARTON STB PUMP STATION UPGRADE 2011

NORTH BEACH STORAGE TANK AND PUMP STATION UPGRADE 2011

UNIVERSITYMONTLAKE 75MG STORAGE TANK 201

HANFORD 33MG STORAGE AND TREATMENT TANK 201

WEST POINT TREATMENT
PRIMARY AND SECONDARY ENHANCEMENTSENHANCEMENT 201

PLANT IMPROVEMENTSIMPROVEMENT

LANDER ST 5MG STORAGETREATMENT AT HANFORD 201

MICHIGAN 22MG STORAGE AND TREATMENT TANK 2022

BRANDON ST 08MG STORAGE AND TREATMENT TANK 2022

CHELAN AVE 4MG STORAGE TANK 2024
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CSO PROJECT PROJECT DESCRIPTION YEAR CONTROLLED

CONNECTICUT ST 21MG STORAGE AND TREATMENT TANK 2026

KING ST CONVEYANCE TO CONNECTICUT ST TREATMENT 2026

HANFORD AT RAINIER AVE 06MG STORAGE TANK 2026

8TH AVE 0 MG STORAGE TANK 2027

WEST MICHIGAN CONVEYANCE UPGRADE 2027

TERMINAL 115 05MG STORAGE TANK 2027

3RD AVE 55MG STORAGE TANK 2029

BALLARD
0MG STORAGE TANK 40 PERCENT KING

2029
COUNTY

11TH AVE NW 20MG STORAGE TANK 2030

ATHE SW ALASKA STREET PROJECT IS NO LONGER NEEDED UPDATED MONITORING AND MODELING DATA INDICATE

THAT THISTHI CSO IS ALREADY CONTROLLED

THESE FOUR PROJECTSPROJECT WERE IN PREDESIGN IN 2007

4 ONGOING CSO PROGRAM ELEMENTSELEMENT

41 SCADA CATAD SYSTEM MODIFICATIONSMODIFICATION

SUPERVISORY CONTROL AND DATA ACQUISITION SCADAFORMERLY CALLED CATAD COMPUTER

AUGMENTED TREATMENT AND DISPOSAL SYSTEM WHEN IT WAS AN INHOUSE DEVELOPED SYSTEM
CONTROLSCONTROL THE WEST POINT TREATMENT PLANT COLLECTION SYSTEM

PROJECTSPROJECT TO ENHANCE THE USE OF
STORAGE CAPACITY IN EXISTING SEWERSSEWER ARE PART

OF ONGOING

IMPROVEMENTSIMPROVEMENT TO THE SCADA SYSTEM IN 1992 STORAGE LEVELSLEVEL BEHIND REGULATOR STATIONSSTATION WERE

RAISED TO IMPROVE CAPTURE OF CSO CURRENTLY MODIFIED CSO DRAWDOWN
STRATEGY

IS BEING

EMPLOYED AT THE INTERBAY PUMP STATION THISTHI
STRATEGY

WILL PROVIDE STORAGE CAPACITY IN THE UPPER

PORTION OF THE ELLIOTT BAY INTERCEPTOR EBI FOR AS LONG AS POSSIBLE THE AVAILABLE STORAGE WILL BE

USED WHEN FLOW EXCEEDSEXCEED THE ALLOWED FLOW THROUGH THE PUMP STATION

SCADA COMPUTER HARDWARE AND SOFTWARE AT WEST POINT WAS REPLACED WITH NEW SYSTEM IN MAY
2004 TO BOLSTER THE RELIABILITY OF MONITORING AND CONTROL OF OFFSITE REGULATOR AND PUMP STATIONS

THE SYSTEM WILL CONTINUE TO BE TESTED AND REFINED AS NECESSARY THE NEW HARDWARE INCLUDESINCLUDE

ENOUGH CAPACITY TO INSTALL AND RUN AN OPTIMIZATION PROGRAM PREDICTIVE CONTROL TO MONITOR

RAINFALL AND CONDITIONSCONDITION IN THE MAJOR TRUNKSTRUNK AND INTERCEPTORSINTERCEPTOR PREDICT INFLOWSINFLOW TO THE SEWER SYSTEM

AND OPTIMIZE THE REGULATION OF FLOW THROUGH THE REGULATORSREGULATOR TO MINIMIZE CSOS PREDICTIVE CONTROL

MODEL DEVELOPMENT AND CALIBRATION IS TAKING PLACE IN 20052008 NEW UPDATED CONTROL PROGRAM

IS TARGETED FOR 20082010

THESE IMPROVEMENTSIMPROVEMENT TO THE SCADA SYSTEM COULD REDUCE CSO VOLUMESVOLUME BY AS MUCH AS 150 MG
PER YEAR ADDITIONAL IMPROVEMENTSIMPROVEMENT WILL BE EXPLORED AS INFORMATION BECOMESBECOME AVAILABLE
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42 CSO NOTIFICATION AND POSTING PROGRAM

THE KING COUNTY DEPARTMENT OF NATURAL RESOURCESRESOURCE AND PARKSPARK PUBLIC HEALTHSEATTLE KING

COUNTY AND SEATTLE PUBLIC UTILITIESUTILITIE JOINTLY DEVELOPED AND ARE IMPLEMENTING CSO NOTIFICATION

AND POSTING PROGRAM ECOLOGY APPROVED THE PROGRAM AS MEETING STATE AND FEDERAL REQUIREMENTSREQUIREMENT

FOR PUBLIC NOTIFICATION AND PROVIDING INFORMATION TO THE COMMUNITY REGARDING THE POSSIBLE HEALTH

IMPACTSIMPACT OF CSOS PUBLIC NOTIFICATION IS ONE OF EPASEPA NINE MINIMUM CONTROLS THE COUNTYSCOUNTY

PROGRAM HAS EVOLVED TO INTEGRATE WITH OTHER PUBLIC INFORMATION AND INVOLVEMENT PROGRAMS THE

CUNENT PROGRAM INCLUDESINCLUDE THE FOLLOWING ELEMENTSELEMENT

OUTREACH AND EDUCATION THROUGH AN INTEGRATED PROGRAM THAT ADDRESSESADDRESSE CSO CONTROL

PLANNING AND UPDATESUPDATE CONTROL PROJECTSPROJECT PUBLIC NOTIFICATION SPECIAL PROJECTSPROJECT EG SEDIMENT

REMEDIATIONSREMEDIATION AND TECHNOLOGY PILOTSPILOT AND GENERAL WASTEWATER MANAGEMENT AND WATER

QUALITY TOPICS PROGRAM ACTIVITIESACTIVITIE INCLUDE WORKSHOPSWORKSHOP OPEN HOUSESHOUSE BROCHURESBROCHURE MAILINGSMAILING

BRIEFINGSBRIEFING MEETINGSMEETING AND TREATMENT PLANT TOURS

COMMUNICATION OF STATUSSTATU AND PROJECTSPROJECT THROUGH AN INFORMATIVE COUNTY CSO WEB SITE THAT

CONTAINSCONTAIN DATA REPORTSREPORT AND LINKSLINK TO RELATED INFORMATION AND CONTACTS

MAINTENANCE OF SIGNAGE AT ALL PUBLICLY ACCESSIBLE CSO SITES THE WARNING SIGNSSIGN INCLUDE

GRAPHIC AND DESCRIPTION OF CSO THE INFORMATION PHONE NUMBER AND CSO NUMBER

ASSIGNED TO EACH SITE THAT CORRESPONDSCORRESPOND TO ITS NPDESNPDE DISCHARGE SERIAL NUMBER

CONTINUED FUNDING OF PUBLIC HEALTHSEATTLE KING COUNTY TO PROVIDE WEB SITE

COVERING CSORELATED PUBLIC HEALTH INFORMATION BROCHURESBROCHURE ON CSO RISKSRISK AND PRECAUTIONSPRECAUTION

BUSINESSBUSINES AND GROUP CSO EDUCATIONAL VISITSVISIT AND CSO INFORMATION TELEPHONE LINE

THE RECENTLY MODIFIED NPDESNPDE PERMIT FOR WEST POINT REQUIRED THE COUNTY TO CONDUCT STUDY TO

DETERMINE THE FEASIBILITY OF PROVIDING MORE IMMEDIATE NOTIFICATION OF OVERFLOWSOVERFLOW INCLUDING THE

FEASIBILITY OF PROVIDING WEBBASED SYSTEM TECHNOLOGY UPGRADESUPGRADE TO THE WEST POINT SCADA

SYSTEM MAY HAVE ALLOWED FOR PROVISION OF REAL TIME OVERFLOW INFORMATION ON THE INTERNET SUCH

SYSTEM IS BEING PILOTED INTERNALLY HAVING DETERMINED THE TECHNICAL POSSIBILITIESPOSSIBILITIE OF PROVIDING

REAL TIME INFORMATION KING COUNTY HAS BEEN MEETING WITH INTERESTED PUBLIC GROUPSGROUP AND HAS

BEEN PARTICIPATING IN PUBLIC EVENTSEVENT SUCH AS FAIRSFAIR AND FARMERSFARMER MARKETSMARKET TO DISCUSSDISCUS THE POTENTIAL OF

WEB SITE AND TO GATHER INFORMATION ON PUBLIC PREFERENCES THISTHI INFORMATION AND THE RESULTSRESULT OF THE

INTERNAL PILOT WILL BE EVALUATED AND DECISION WILL BE MADE IN EARLY 2008 MORE DETAIL ON THISTHI

PROGRAM THE ALTERNATIVESALTERNATIVE CONSIDERED OTHER AGENCY APPROACHESAPPROACHE AND PUBLIC INVOLVEMENT IS

PROVIDED IN THE FINAL PUBLIC NOTIFICATION FEASIBILITY STUDY SUBMITTED TO ECOLOGY ON JULY

2007 THE REPORT CAN BE ACCESSED ON THE COUNTYSCOUNTY CSO CONTROL PROGRAM WEB SITE

HTTPDNRRNETROKCGO

143 LANDER AND DENSM ORE STORMWATER MANAGEMENT PROGRAM

KING COUNTY AND THE CITY OF SEATTLE JOINTLY MANAGE STORMWATER DISCHARGESDISCHARGE IN THE LANDER AND

DENSMORE DRAINAGE BASINSBASIN THAT OCCUR AS THE RESULT OF COUNTY SEWER SEPARATION PROJECTS THISTHI

ONGOING MANAGEMENT PROGRAM INCLUDESINCLUDE DENSMORESPECIFIC REQUIREMENTSREQUIREMENT UNDER THE NPDESNPDE
MUNICIPAL STORMWATER PERMIT PROGRAM ELEMENTSELEMENT INCLUDE SOURCE CONTROL BASELINE SAMPLING OF

STORMWATER DISCHARGESDISCHARGE AND INSPECTIONS AS SPECIFIED IN LOCAL AGREEMENT BETWEEN THE CITY AND
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COUNTY THE CITY MAINTAINSMAINTAIN THE STORMWATER SYSTEM AND MANAGESMANAGE ANY NECESSARY SOURCE CONTROL

ENFORCEMENT ACTIONS

THE LANDER STORMWATER SYSTEM WAS BUILT IN 1992 TO REDUCE CSOSCSO AT THE LANDER REGULATOR

STATION NEW WASTEWATER SEWER WAS BUILT AND THE ORIGINAL PIPELINE WAS CLEANED AND CONVERTED

TO STORM DRAIN LOWFLOW DIVERSION OF STORMWATER TO THE NEW SEWER WAS INCLUDED TO CAPTURE

ANY FIRST FLUSH OF POLLUTANTSPOLLUTANT DURING RAIN THE STORMWATER AND REMAINING LANDER REGULATOR CSO

DISCHARGE SHARE THE SAME CITYOWNED OUTFALL TO THE DUWAMISH RIVER EAST WATERWAY

THE DENSMORE STORMWATER SYSTEM WAS BUILT IN 1994 TO REDUCE CSOSCSO AT THE UNIVERSITY REGULATOR

STATION IT COLLECTSCOLLECT STORMWATER FROM THE HALLER LAKE AREA AND GREEN LAKE DRAINAGE AS WELL AS

OUTFLOW FROM GREEN LAKE WHICH HAD PREVIOUSLY ENTERED THE COMBINED SEWER SYSTEM THE

DENSMORE SYSTEM RUNSRUN FROM GREEN LAKE TO LAKE UNION PUMP STATION LOCATED TO THE NORTH OF

LAKE UNION DISCHARGESDISCHARGE TO LAKE UNION JUST WEST OF THE 15 BRIDGE IN THE EVENT OF PUMP FAILURE

HIGHLEVEL WEIRSWEIR ALLOW STORMWATER TO DISCHARGE TO THE COMBINED SEWER TO PREVENT DAMAGE TO THE

PUMP STATION OR TO GREEN LAKE PARK FACILITIES

THE DENSMORE STORMWATER SYSTEM HAS EXPERIENCED HYDRAULIC MECHANICAL AND ELECTRICAL

PROBLEMSPROBLEM SINCE IT BEGAN OPERATION AN UPGRADE TO THE SYSTEM HAS JUST BEEN COMPLETED SEE

SECTION 132

144 SEDIMENT MANAGEMENT

DENNY WAY POST CONTROL PROJECT SEDIMENT MONITORING

10YEAR POSTCONTROL SEDIMENT SAMPLING PROGRAM BEGAN IN 2006 NEAR THE OUTFALL FOR THE NEW

ELLIOTT WEST CSO TREATMENT FACILITY SURFACE SEDIMENT SAMPLESSAMPLE FROM 16 STATIONSSTATION ARE BEING

COLLECTED AND ANALYZED FOR SEDIMENT CHEMISTRY AND BENTHIC INFAUNA MONITORING THE SEDIMENT

NEAR THE NEW OUTFALL WAS PART OF THE REQUIREMENTSREQUIREMENT FOR THE SECTION CONSULTATION FOR THE US
ARMY CORPSCORP OF ENGINEER PERMIT

DENNY WAY CSO INTERIM SEDIMENT REMEDIATION

IN MID 2007 DESIGN WAS COMPLETED FOR CLEANUP OF CONTAMINATED SEDIMENTSSEDIMENT IN FRONT OF THE OLD

DENNY WAY CSO SITE OFF OF MYRTLE EDWARDSEDWARD PARK AN AGREED ORDER AND THE INTERIM ACTION WORK

PLAN WERE FINALIZED BY ECOLOGY IN EARLY OCTOBER 2007 DREDGING WILL OCCUR NOVEMBER 2007

FEBRUARY 2008 TENYEAR MONITORING PROGRAM WILL START IN 2008 TO EVALUATE ADDITIONAL AREASAREA

FURTHER OFFSHORE WITH SEDIMENTSSEDIMENT EXCEEDING SEDIMENT MANAGEMENT STANDARDS AFTER FIVE YEARSYEAR OF

MONITORING ALTERNATIVESALTERNATIVE FOR CLEANING UP ADDITIONAL AREASAREA WILL BE EVALUATED WITH ECOLOGY AND

OTHER STAKEHOLDERS

LOWER DUWAMISH WATERWAY SUPERFUND SITE

IN 2000 THE US ENVIRONMENTAL PROTECTION AGENCY EPA DECLARED AN AREA OF THE DUWAMISH

WATERWAY FROM THE SOUTH END OF HARBOR ISLAND TO THE TURNING BASIN AS SUPERFUND SITE KING

COUNTY CITY OF SEATTLE PORT OF SEATTLE AND THE BOEING COMPANY FORMED WORKING GROUP TO

COMPLETE EARLY ACTION CLEANUPSCLEANUP AT SEVERAL LOCATIONSLOCATION IN THE AREA AND COMPLETE THE WORK NECESSARY

TO DETERMINE THE FINAL SUPERFUND CLEAN UP OF THE WATERWAY THE SITE RISK ASSESSMENTSASSESSMENT ARE
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COMPLETE AND THE DRAFT REMEDIAL INVESTIGATION WILL BE OUT FOR PUBLIC REVIEW IN NOVEMBER 2007

KING COUNTY HAS COMPLETED TWO EARLY ACTION CLEANUPSCLEANUP IN FRONT OF KING COUNTY CSOSCSO NORFOLK

AND DUWAMISHDIAGONAL MONITORING PROGRAMSPROGRAM ARE UNDER WAY AT BOTH LOCATIONS DESIGN IS

COMPLETE FOR THE CLEANUP OF SLIP IN COOPERATION WITH THE CITY OF SEATTLE CLEANUP OF SLIP IS

ON HOLD WHILE ECOLOGY COMPLETESCOMPLETE SOURCE CONTROL ACTIONSACTION AT NORTH BOEING FIELD THAT THREATEN

RECONTAMINATION OF THE CLEANUP SITE

DUWAM ISH EAST WATERWAY SUPERFUND

IN 2006 KING COUNTY CITY OF SEATTLE AND PORT OF SEATTLE FORMED WORKING GROUP TO COMPLETE

THE WORK NECESSARY TO DETERMINE THE FINAL SUPERFUND CLEANUP OF THE EAST WATERWAY OF THE

DUWAMISH RIVER EPA APPROVED THE SCOPE OF THE REMEDIAL INVESTIGATIONFEASIB STUDY SPRING

2007 AND WORK HAS STARTED THE HANFORDLANDER CSOSCSO ARE PART OF THE EAST WATERWAY CLEANUP

CLEANUP OF APPROXIMATELY 20000 CUBIC YARDSYARD OF SEDIMENT IN FRONT OF THE LANDER CSO WILL OCCUR

IN WINTER 20082009
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SECTION

SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

KING COUNTY MONITORSMONITOR RAINFALL AND THE FREQUENCIESFREQUENCIE AND VOLUMESVOLUME OF BOTH UNTREATED AND TREATED

CSOSCSO AT ITS REGULATOR AND PUMP STATIONSSTATION AND TREATMENT FACILITIESFACILITIE IN THE SEATTLE AREA THISTHI SECTION

PRESENTSPRESENT THE RESULTSRESULT OF THISTHI MONITORING FOR THE 20062007 CSO YEAR

IN SUMMARY THE ANNUAL RAINFALL FOR THE REPORTING PERIOD WAS 3704 INCHESINCHE AS AN AVERAGE OVER

LOCAL RAIN GAUGES KING COUNTY HAD 268 UNTREATED CSO DISCHARGESDISCHARGE FOR TOTAL OF APPROXIMATELY

691 MG OF CSO THE WEST POINT TREATMENT PLANT CARKEEK AND ALKI CSO TREATMENT PLANTSPLANT AND

THE ELLIOTT WEST AND HENDERSONNORFOLK CSO TREATMENT FACILITIESFACILITIE DISCHARGED APPROXIMATELY

1140 MG OF TREATED CSOS

DESPITE NEAR NORMAL RAINFALL OVER THE YEAR THE PATTERN OF RAINFALL CREATED SIGNIFICANT CHALLENGESCHALLENGE

FOR THE REGION NOVEMBER AND DECEMBER 2006 BROUGHT SEVERAL LARGE STORMSSTORM AND INTENSE RAIN

APPROXIMATELY ONETHIRD OF THE ANNUAL RAINFALL OCCURRED DURING TWO STORMSSTORM OCCURRING NOVEMBER

215 867 INCHESINCHE AND DECEMBER 915 412 INCHES 18 INCHESINCHE OF RAIN FELL ON 1214 ALONE

ALTHOUGH PRODUCING LESSLES TOTAL RAINFALL THAN THE NOVEMBER STORM THE DECEMBER STORM WAS

EXTREMELY INTENSE THE CITY OF SEATTLESSEATTLE INVESTIGATION INTO THE EFFECTSEFFECT OF THE SEVERE FLOODING THAT

OCCURRED DURING THE DECEMBER STORMINCLUDING VERY TRAGIC DROWNINGCHARACTERIZE THE

STORM IN THE FOLLOWING WAY IN MADISON AND MERCER3OT FLOODING INVESTIGATION FINDINGSFINDING REPORT

CH2MHI11 APRIL 2007

THE STORM OF DECEMBER 14 2006 YIELDED HIGHINTENSITY RAINFALL IN SEATTLE DURING THE

LATE AFTERNOON AND EARLY EVENING HOURS SEATTLE PUBLIC UTILITIESUTILITIE SPU RAINFALL GAUGE

RGO2O FIGURE 11 REGISTERED 136 INCHESINCHE FROM 200 PM THROUGH 1159 PM WITH

THE MOST INTENSE RAINFALL TOTALING 088 INCHESINCHE FROM 405 PM TO 455 PM

THE MAXIMUM 30MINUTE RAINFALL OF 074 INCH DURING THAT EVENT IS
GREATER

THAN 100

YEAR STORM STATED ANOTHER WAY THAT AMOUNT OF RAINFALL IS CALCULATED TO HAVE LESSLES THAN

PERCENT CHANCE OF OCCURRING IN GIVEN YEAR BASED ON THE STATISTICAL ANALYSISANALYSI

PERFORMED BY

NORTHWEST HYDRAULIC CONSULTANTSCONSULTANT ON RAINFALL DATA FROM THISTHI EVENT NHC 2007 THISTHI

074 INCH IN 30 MINUTESMINUTE TRANSLATESTRANSLATE TO AN INTENSITY OF 15 INCHESINCHE PER HOUR

SPU RAIN GAUGE RGO2O RECORDED MAXIMUM 10MINUTE INTENSITY OF 033 INCH AN

HOURLY INTENSITY OF APPROXIMATELY INCHESINCHE PER HOUR WHICH IS EQUIVALENT TO 20YEAR

RECUNENCE INTERVAL OR AN ANNUAL PROBABILITY OF 45 PERCENT THE INTENSITY OF INCHESINCHE

PER HOUR EXPERIENCED IN MADISON VALLEY ON DECEMBER 14 2006 IS CATEGORIZED BY THE

NATIONAL WEATHER SERVICE NWS AS VERY HEAVY OR INTENSE

FIGURE FOLLOWING PAGE TAKEN FROM THE CH2M HILL REPORT SHOWSSHOW THE VARIATION OF RAINFALL

INTENSITY OVER DECEMBER 14 AT THE CITYSCITY EAST MADISON STREET GAUGE
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EMR 14 PRATO

FIGURE 2 DECEMBER 14 2006 PRECIPITATION AT EAST MADISON STREET

FIGURE ALSO TAKEN FROM THE CH2M
HILL REPORT SHOWSSHOW THE PROBABILITY OF

SUCH RAIN OVER THE CITY AND COMBINED

SEWER AREA

THESE INTENSE RAINSRAIN ACCOMPANIED BY

WINDSWIND UP TO 70 MILESMILE PER HOUR POWER

OUTAGESOUTAGE AND FLOODING SEVERELY

IMPACTED THE 1OUNTY SEWER SYSTEM

THE STORM ENTERED THE REGION FROM THE

SOUTHEAST RESULTING HIGH COMBINED

SEWER FLOWSFLOW IMPACTED COUNTY FACILITIESFACILITIE

ALONG THE DUWAMISH RIVER AND UP TO

THE MERCERELLIOTT WEST FACILITIES

FOLLOWING ARE FEW EXAMPLESEXAMPLE OF THE

IMPACTSIMPACT TO THE COUNTY SYSTEM

FIGURE 3 DECEMBER 2006

CITYWIDE RAINFALL DISTRIBUTION

MADISON AND MERCER3OTH FLOODING

INVESTIGATION
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DURING THISTHI STORM WEST POINT TREATMENT PLANT EXPERIENCED SEVERAL POWER FLUCTUATIONSFLUCTUATION THAT

RESULTED IN MULTIPLE PUMP SHUTDOWNS INFLUENT OVERFLOWED THE PRIMARY SEDIMENTATION AREA

SEVERE FLOODING OCCUNED IN THE PRIMARY AREA AND EQUIPMENT TUNNEL THISTHI EVENT RESULTED IN SIX

TO NINE HOUR BYPASSBYPAS WITH DISCHARGE OF ABOUT 59 MG OF DILUTE UNTREATED WASTEWATER INTO PUGET

SOUND THE PLANT LOST TREATMENT CAPABILITY DECEMBER 14 AT PM CREWSCREW RESTORED PRIMARY

TREATMENT AT 11 PM AND THE PLANT RESUMED FULL SECONDARY TREATMENT AT 830 AM ON

DECEMBER 15

THE INTERBAY PUMP STATION WAS SHUT DOWN FOR WHILE TO LIMIT FLOWSFLOW TO WEST POINT WHILE

FLOODING WAS CONTROLLED AND TREATMENT PROCESSESPROCESSE WERE BROUGHT BACK ONLINE AT THE PLANT THE

PUMP STATION SHUTDOWN WORSENED THE HIGH FLOW IMPACTSIMPACT ALREADY BEING EXPERIENCED AT THE

MERCERELLIOTT WEST CSO FACILITIESFACILITIE AND CONTRIBUTED TO FLOODING AND SURCHARGING AT THE OUTFALL

TRANSITION STRUCTURE DECHLORINATION STRUCTURE AND THE ELLIOTT WEST CSO EFFLUENT TRANSFER LINE AND

OVERFLOWSOVERFLOW OF EFFLUENT IN MYRTLE EDWARDSEDWARD PARK NEAR THE DENNY REGULATOR AND THE OUTFALLS

THE BARTON PUMP STATION LOST POWER THE NIGHT OF DECEMBER 14 IT APPEARSAPPEAR THAT THE WET WELL LEVEL

ROSE VERY HIGH CHECK VALVE DID NOT WORK PROPERLY AND INFLUENT FLOWED FROM THE WET WELL INTO

THE PUMP ROOM AFTER THE POWER OUTAGE OCCURRED TEMPORARY PUMP STATION WAS INSTALLED WHILE

REPAIR WORK WAS CONDUCTED AT THE STATION THE FACILITY WAS FULLY FUNCTIONAL IN 30 HOURS

OVER 800000 RESIDENTSRESIDENT LOST POWER IN KING COUNTY SOME LOST POWER FOR SEVERAL DAYSDAY TO WEEKS

AT LEAST 20 PUMP STATIONSSTATION IN THE COUNTYSCOUNTY SYSTEM LOST POWER AND OPERATED WITH EMERGENCY

GENERATORSGENERATOR DURING AND AFTER THE STORM THERE WERE ALSO GENERATORRELATED BREAKDOWNSBREAKDOWN THAT HAD TO

BE QUICKLY REPAIRED INCLUDING 34 DIESEL FUEL LINE BREAKSBREAK RADIATOR HOSE BREAK AND RADIATOR

BREAK EXTENDED POWER OUTAGESOUTAGE NECESSITATED MULTIPLE DIESEL REFUELINGSREFUELING IN ADVERSE CONDITIONSCONDITION

WITH TRANSPORTATION COMPLICATED BY CONGESTION ON THE ROADWAYSROADWAY AND DEPLETING DIESEL SUPPLIESSUPPLIE IN

THE REGION SOME PUMP STATIONSSTATION RAN FOR WEEKSWEEK ON EMERGENCY POWER UNTIL POWER WAS RESTORED TO

NEIGHBORHOODS

FIGURE SHOWSSHOW HOW THE OVERFLOW VOLUMESVOLUME RESULTING FROM THESE STORMSSTORM DWARFED THE VOLUMESVOLUME

RECORDED FOR THE REST OF THE 20062007 REPORTING PERIOD OVER 55 PERCENT OF THE CSOSCSO DURING THE

YEAR OCCURRED NOVEMBER 215 AND DECEMBER 915 TABLE LISTSLIST OVERFLOWSOVERFLOW EXACERBATED BY THE

POWER OUTAGESOUTAGE ON DECEMBER 14 AND 15

DAILY CSO VOLUMESVOLUME 6106507
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FIGURE 4 DAILY UNTREATED CSO VOLUMESVOLUME JUNE 2006MAY 2007
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21 DRYWEATHER OVERFLOWSOVERFLOW

OVERFLOWSOVERFLOW FROM CSO STRUCTURESSTRUCTURE THAT ARE NOT PRIMARILY CAUSED BY RAINFALL ARE CALLED DRYWEATHER

OVERFLOWSOVERFLOW DWOS IN KING COUNTYSCOUNTY SYSTEM DWOSDWO USUALLY RESULT FROM MECHANICAL FAILURESFAILURE

POWER OUTAGESOUTAGE OR OCCASIONALLY HUMAN ERROR THEY OFTEN OCCUR DURING STORMSSTORM WORSENING

OVERFLOWSOVERFLOW CAUSED BY PRECIPITATION UNDER EPA NINE MINIMUM CONTROLSCONTROL DWOSDWO ARE TO BE

PREVENTED KING COUNTYSCOUNTY FACILITY INSPECTION AND PREVENTIVE MAINTENANCE ACTIVITIESACTIVITIE AND ITS

PROGRAM TO PROVIDE BACKUP GENERATORSGENERATOR AT ALL CSO FACILITIESFACILITIE WORK TO PREVENT DWOSDWO FROM

OCCURRING

22 ANNUAL RAINFALL

AS SHOWN IN TABLE RAINFALL MEASURED FOR THE 20062007 CSO YEAR WAS 3704 INCHESINCHE AS AN

AVERAGE OVER LOCAL RAIN GAUGESGAUGE THISTHI AVERAGE IS APPROXIMATELY THE SAME AS THE BASELINE AVERAGE OF

37 INCHESINCHE PER YEAR ALTHOUGH RAIN GAUGE MAINTENANCE AND CALIBRATION HAVE IMPROVED PROBLEMSPROBLEM

OCCURRED WITH GAUGESGAUGE AT CHELAN DENNY WAYLAKE UNION EAST MARGINAL AND RAINIER RAINFALL

FOR THESE STATIONSSTATION THEREFORE IS NOT INCLUDED IN THE TABLE

TABLE 5 RAINFALL AT PUMP AND REGULATOR STATIONSSTATION JUNE 2006MAY 2007

IN INCHESINCHE

2006 2007

STATION JUNE JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY TOTAL

BALLARD 108 013 016 132 138 1338 736 278 215 288 098 165 3525

DENNY WAYLAKE UNION 15 011 032 128 125 1029 686 252 18 216 128 157 3094

KING STREET 135 004 022 207 12 111 821 298 202 261 111 156 3447

MARGINAL WAY E 188 009 025 172 194 1143 76 439 216 351 143 16 38

PINE STREET E 175 01 02 158 182 1303 949 397 27 397 189 183 4233

UNIVERSITY 204 015 023 179 17 1312 887 375 266 314 207 174 4126

AVERAGE 160 010 023 163 155 1206 807 340 225 305 146 166 3704

23 ANNUAL UNTREATED CSO EVENTSEVENT

FIGURE ON PAGE SHOWSSHOW THE LOCATIONSLOCATION OF EXISTING PERMITTED KING COUNTY CSO DISCHARGESDISCHARGE AND

THE DISCHARGE SERIAL NUMBERSNUMBER DSNSDSN USED IN TABLESTABLE AND BELOW

WEST POINTSPOINT SCADA SYSTEM MONITORSMONITOR THE VOLUME AND FREQUENCY OF CSOSCSO AT REGULATOR AND PUMP
STATIONSSTATION AND MAKESMAKE OPERATING ADJUSTMENTSADJUSTMENT IN RESPONSE TO THE MONITORING THE COUNTY LOOKSLOOK AT THE

COMBINED SYSTEM AREA AS FOUR SERVICE AREASAREA THE SOUTHERN SERVICE AREA SOUTH OF THE SHIP

CANAL THE NORTHERN SERVICE AREA NORTH OF THE SHIP CANAL INCLUDING THE MONTLAKE AND
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

DEXTER REGULATOR STATIONSSTATION AND THE ALKI SERVICE AREA WHICH ALL DRAIN TO WEST POINT AND

THE HENDERSON SERVICE AREA WHICH DRAINSDRAIN PRIMARILY TO THE SOUTH PLANT AT RENTON

PORTABLE FLOW METERSMETER ARE DEPLOYED AT SEVEN CSO LOCATIONSLOCATION NOT CURRENTLY MONITORED BY SCADA
11TH AVENUE NW SW ALASKA STREET HANFORD AT RAINIER SOUTH MAGNOLIA NORTH BEACH PUMP

STATION WEST DUWAMISH SIPHON AND TERMINAL 115 PORTABLE METERSMETER ALSO SUPPLEMENT SCADA IN

FEW LOCATIONS

231 UNTREATED CSO VOLUMESVOLUME

OVERFLOWSOVERFLOW THAT OCCURRED DURING PRECIPITATION AND WERE EXACERBATED BY POWER OUTAGESOUTAGE
MECHANICAL FAILURE OR HUMAN ERROR IN THE 20062007 CSO YEAR ARE LISTED IN TABLE 6 KING

COUNTY IS IMPLEMENTING AN AGGRESSIVE PROGRAM TO PLACE PERMANENT EMERGENCY GENERATORSGENERATOR AT ALL

PUMP STATIONS

TABLE 6 CSOSCSO EXACERBATED BY NONPRECIPITATION EVENTSEVENT JUNE 2006MAY 2007

DATESDATE LOCATION
ESTIMATD ESTIMATED RECEMNG

CAUSE RESOLUTION

STOPLOGSSTOPLOG FAILED OCCURRED DURING HIGH

9142006 5 MICHIGAN 05 MG DAY
UWAMISUWAMI

STORM FLOWSFLOW BUT MAY HAVE BEEN DUE TO

IMPROPER INSTALLATION WAS REPAIRED

DURING EXTREME STORM FLOWSFLOW MANHOLE

NEAR DENNY STRUCTURE LIFTED RELEASING

SETTLED CHLORINATED CSO INTO MYRTLE

12142006 ELLIOTT WEST UNKNOWN 12 HR ETA EDWARDSEDWARD PARK AND ELLIOTT BAY OVERFLOW

CEASED WHEN PRESSURE WAS REDUCED

PROJECT TO WEIGH DOWN MANHOLE AND

IMPROVE AIR RELEASE IS IN DESIGN

MAJOR WINDRAIN STORM CAUSED

WIDESPREAD POWER OUTAGES MOBILE

121415 2006 MURRAY PUMP 34 MG 105 HR
PUGET

GENERATOR WAS HOOKED UP MORNING OF

STATION SOUND
THE DEC 15 SEATTLE CITY LIGHT RESTORED

POWER ON DEC 19

MAJOR WINDRAIN STORM CAUSED

WIDESPREAD POWER OUTAGES HIGH FLOWSFLOW

BARTON PUM PU ET
FLOODED PUMPSPUMP AND MOTORS DIESEL

121415 2006
STATION

50 MG 28 HR
SOUND

POWERED TEMPORARY PUMP STATION WAS

SET UP AND OPERATED UNTIL DEC 17 WHEN

SEATTLE CITY LIGHT RESTORED POWER AND

ONE REBUILT PUMP WENT ONLINE

AS SHOWN IN TABLE THE TOTAL VOLUME OF UNTREATED CSOSCSO FOR 20062007 WAS 69092 MG
57276 MG IN THE SOUTH SERVICE AREA 8577 MG IN THE NORTH SERVICE AREA AND 3238 MG IN

THE ALKI SERVICE AREA THE 69092 MG TOTAL REPRESENTSREPRESENT 705 PERCENT REDUCTION OVER THE 198

1983 BASELINE OF 2339 MG

FIGURE ILLUSTRATESILLUSTRATE THE PROGRESSPROGRES KING COUNTY HAS MADE IN CSO VOLUME REDUCTION AS COMPARED TO

TOTAL ANNUAL RAINFALL OVER TIME SIMPLE VOLUME TREND LINE HAS BEEN ADDED TO ILLUSTRATE CONTROL

PROGRESS WHILE SOMEWHAT REASONABLE RELATIONSHIP BETWEEN TOTAL RAINFALL AND TOTAL CSO VOLUME
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

CAN BE COMPUTED LARGE ANDOR INTENSE STORMSSTORM CAN DRAMATICALLY IMPACT CSO VOLUME REPRESENTING

MOST OF THE YEARSYEAR CSO VOLUME THISTHI IMPACT WAS EVIDENT IN THE 20062007 SEASON WHEN

APPROXIMATELY ONETHIRD OF THE ANNUAL RAINFALL OCCURRED DURING TWO STORMSSTORM THAT OCCURRED

NOVEMBER 215 867 INCHESINCHE AND DECEMBER 915 412 INCHESINCHE WHILE OVER 55 PERCENT OF THE

ANNUAL OVERFLOW VOLUME OCCURRED IN RELATION TO THE STORMS

RAILROAD CONSTRUCTION NEAR THE KINGDOME SITE HAD BLOCKED ACCESSACCES TO THE PORTABLE METERSMETER AT THE

OVERFLOW WEIR UPON COMPLETION OF CONSTRUCTION IN NOVEMBER 2006 MONITORING WAS RESTORED

REPLACEMENT PORTABLE MONITORSMONITOR WERE INSTALLED AT THE HANFORD AT RAINIER SITE AHEAD OF THE 2006

2007 WET SEASON WHICH RESTORED RELIABLE MONITORING INVESTIGATION OF UNUSUAL DATA FOR MONTLAKE

IDENTIFIED CONODEDCRACKED PIPE FITTING IN THE LINE LEADING TO THE TRUNK BUBBLER INVALIDATING

PAST MEASUREMENTS PAST DATA ARE BEING REVIEWED TO DETERMINE HOW LONG THISTHI CONDITION MAY HAVE

AFFECTED THE DATA THE FITTING WAS REPAIRED IMMEDIATELY TO SO THAT FLOW COULD BE RELIABLY MEASURED

IN THE 20072008 WET SEASON THE TRUNK LEVEL SENSOR AT BRANDON ALSO WAS NOT OPERATING PROPERLY

AND IS BEING REPAIRED OVERFLOWSOVERFLOW WERE NOT CALCULATED FOR THESE SITES KING COUNTY IS DEVELOPING

COMPUTER PROGRAM TO AUTOMATICALLY REVIEW OVERFLOW DATA FOR ANOMALIESANOMALIE SO THAT REPAIR CAN OCCUR

MORE QUICKLY AND DATA LOSSLOS CAN BE MINIMIZED

THE MAGNOLIA CSO VOLUME REMAINED SIGNIFICANTLY HIGHER THAN THE CALCULATED BASELINE RECENT

INSPECTIONSINSPECTION OF THE DOWNSTREAM LINE HAVE SHOWN NO OBSTRUCTIONSOBSTRUCTION SO IT IS ASSUMED THAT

MODIFICATIONSMODIFICATION TO THE HYDROBRAKE IN THE UPSTREAM CITY OF SEATTLE SYSTEM HAVE RESULTED IN THE

CONVEYANCE OF MUCH MORE COMBINED FLOW TO MAGNOLIA THAN COULD PREVIOUSLY BE HANDLED THE

CITY HAS RESTORED THE HYDROBRAKE TO ITS PROPER FUNCTION AND THAT THE COUNTY WILL NEED TO

RECALCULATE THE BASELINE TO REPRESENT
THESE CORRECTIONS THE INCREASED OVERFLOW WILL BE MANAGED

BY THE CONTROL PROJECT CUNENTLY IN PREDESIGN

BARTONSBARTON VOLUME IS INFLATED BECAUSE OF OVERFLOWSOVERFLOW RESULTING FROM BOTH PRECIPITATION AND THE POWER

OUTAGE AND FLOODING THAT PUT THE STATION OUT OF SERVICE DECEMBER 14 AND 15
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

TABLE 7 UNTREATED CSO VOLUME SUMMARY JUNE 2006MAY 2007

IN MILLION GALLONSGALLON

2006 2007 2006
SERVICE 2007 19811983

STATION DSN AREA JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY TOTAL BASELINE

11TH AVE NWB 004 NORTH 014 204 808 099 038 1164

30TH AVE NE 049 NORTH

3RD AVE 008 NORTH 013 078 012 006 109 106

53RD AVE SW 052 ALKI 003 004

63RD AVE PS 054 ALKI 10

8TH AVE 5
040 SOUTHW MARGINAL WAY

ALASKA ST SW 055 ALKI 006 006

BALLARD 003 NORTH 047 047 95

BARTON ST 057 ALKI 092 2327 041 2460

BELVOIR 012 NORTH 015 015

BRANDON ST 041 SOUTH NM NM NM NM NM NM NM NM NM NM NM NM NM 64

CANAL ST 007 NORTH

CHELAN AVE 036 SOUTH 085 006 091 61

DENNY REG 027A SOUTH 642 5113 502

DEXTER 009 NORTH 037 018 018 057 695 042 001 001 009 001 877 24

DUWAMISH PS W 034 SOUTH

DUWAMISH PS E 035 SOUTH

HANFORD TOTAL 0312 SOUTH 155 027 8178 6376 3015 342 18093 644

HANFORD
064 027 1729 1791 854 145 4610

HANFORD RAINIER

HANFORD 091 6449 4585 2161 197 13483

HARBOR AVE 037 SOUTH 328 554 065 946 36

HENDERSON 045 SOUTH 15

KINGDOME 029 SOUTH NM NM NM NM NM NM 1760 084 010 1854 90

KING STREET 028 SOUTH 100 002 1266 1442 559 158 3526 55

LANDER II ST 030 SOUTH 026 6925 5913 4824 648 18336 143

MAGNOLIA S
BF

006 SOUTH NM NM NM 003G 142 2600 2956 857 223 316 7O97 14

MARGINAL WAY E 043 SOUTH

MATTHEWSMATTHEW PARK 018 NORTH
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

2006 2007 2006
SERVICE 2007 19811983

STATION DSN AREA JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY TOTAL BASELINE

MICHIGAN 039 SOUTH 318 348 227 893 190

MICHIGAN W 042 SOUTH 065 116 049 230

MLKJR WAYB 013 SOUTH 60

014 NORTH NM NM NM NM NM NM NM NM NM NM NM NM 32

MURRAY AVE 056 ALKI 004 306 458 768

NORFOLK ST 044 SOUTH 39

NORTH BEACH
BC 048A NORTH 011 057 004 002 074

NORTH BEACH
BC

048B NORTH 001 019 005 025

PINE ST 011 NORTH

RAINIER AVE 033 SOUTH

TERMINAL 115B 038 SOUTH 136 257 063 456

UNIVERSITY 015 NORTH 588 5016 351 312 6267 126

APPROXIMATETOTAL 322 000 000 050 174 21731 34448 10301 000 262 009 1794 69092 233900

BASELINE IS HISTORICAL AVERAGE IN INCHESINCHE
160 010 023 163 155 1206 807 340 225 305 146 166 3704 37

NM NOT MONITORED

BASELINESBASELINE FOR CSO VOLUMESVOLUME WILL OCCASIONALLY BE REVISED AS IMPROVEMENTSIMPROVEMENT ARE MADE TO THE COMPUTER MODELING SYSTEM TO PROVIDE MORE ACCURATE PROJECTIONSPROJECTION ON HISTORICAL AND

FUTURE CONDITIONS

PORTABLE FLOW METERSMETER NOT CURRENTLY MONITORED BY SCADA

THE NORTH BEACH PUMP STATION HAS TWO OUTFALLS 16INCH OUTFALL 48B FROM THE WET WELL AND 30INCH 48A OUTFALL FROM THE INLET TRUNK THE 30INCH OUTFALL DISCHARGESDISCHARGE ON THE

BEACH AND THE 16INCH OUTFALL DISCHARGESDISCHARGE FURTHER OUT IN PUGET SOUND THE BASELINE VALUE IS FOR BOTH OUTFALLSOUTFALL TOGETHER

ACCESSACCES TO THE OVERFLOW STRUCTURE AND METERSMETER WAS RESTORED IN DECEMBER FOLLOWING RAILROAD CONSTRUCTION COMPLETION

BRANDON TRUNK LEVEL SENSOR WAS NOT OPERATING PROPERLY OVERFLOWSOVERFLOW WERE NOT CALCULATED FOR THISTHI SITE

S MAGNOLIA PORTABLE FLOW METER WAS NOT OPERATING PROPERLY METER WAS REPLACED IN MIDSEPTEMBER 2006

MONTLAKE TRUNK LEVEL SENSOR WAS NOT OPERATING PROPERLY OVERFLOWSOVERFLOW WERE NOT CALCULATED FOR THISTHI SITE

PARTIAL DATA AT DENNY AND UNIVERSITY IN NOV 2006 DUE TO LOSSLOS OF TELEMETRY DURING THE STORMSSTORM
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

CSO VOLUME VS RAINFALL OVER TIME
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FIGURE 5 ANNUAL CSO VOLUME VERSUSVERSU TOTAL RAINFALL 1989 THROUGH 2007

232 UNTREATED CSO FREQUENCIESFREQUENCIE

AS SHOWN IN TABLE THERE WERE TOTAL OF 268 UNTREATED CSO EVENTSEVENT IN 20062007 162 EVENTSEVENT

IN THE SOUTH SERVICE AREA 87 EVENTSEVENT IN THE NORTH SERVICE AREA AND 19 EVENTSEVENT IN THE ALKI

SERVICE AREA THE TOTAL OF 268 UNTREATED CSO EVENTSEVENT REPRESENT 433 PERCENT REDUCTION IN

FREQUENCY OVER THE 198 11983 BASELINE OF 471 EVENTS
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

TABLE 8 UNTREATED CSO EVENT FREQUENCY SUMMARY JUNE 2006MAY 2007

BASED ON 24HOUR INTEREVENT INTERVAL

2006 2007 2006
SERVICE 2007 19811983

STATION DSN AREA JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY TOTAL BASELINE

11TH AVE NWB 004 NORTH 20 16

30TH AVE NE 049 NORTH

3RD AVE W 008 NORTH 11 17

53RD AVE SW 052 ALKI

63RD AVE PS 054 ALKI

8TH AVEW MARGINAL WAY 040 SOUTH

ALASKA ST SW 055 ALKI

BALLARD 003 NORTH 13

BARTON 057 ALKI

BELVOIR 012 NORTH

BRANDON ST 041 SOUTH NM NM NM NM NM NM NM NM NM NM NM NM NM 36

CANAL ST 007 NORTH

CHELAN 036 SOUTH

DENNY REGH 027A SOUTH 2H 6H 32

DEXTER 009 NORTH 17 15

DUWAMISH PS W 034 SOUTH

DUWAMISH PS E 035 SOUTH

HANFORD TOTAL 031 2 SOUTH 18 41 58

HAN FORD RAINIER
BE 20

HANFORD 10 21

HARBOR AVE 037 SOUTH 30

HENDERSON 045 SOUTH 12

KINGDOME 029 SOUTH 22

KING STREET 028 SOUTH NM NM NM NM NM NM 16

LANDER II ST 030 SOUTH 10 22 26

MAGNOLIA S 006 SOUTH NM NM NM PD 26 25

MARGINAL E 043 SOUTH

MATTHEWSMATTHEW PARK 018 NORTH

MICHIGAN ST 039 SOUTH 12 34
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

2006 2007 2006
SERVICE 2007 19811983

STATION DSN AREA JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY TOTAL BASELINE

MICHIGAN W 042 SOUTH

MLKJRWAYB 013 SOUTH 16

014 NORTH NM NM NM NM NM NM NM NM NM NM NM NM

MURRAY AVE 056 ALKI

NORFOLK ST 044 SOUTH 20

NORTH BEACH INLET

BC
048A NORTH 12 18

NORTH BEACH WET WELL 048B
NORTH 13

PINE ST 011 NORTH

RAINIER AVE 033 SOUTH

TERMINALLLSB 038 SOUTH

UNIVERSITY 015 NORTH 10 13

APPROXIMATE TOTAL 11 89 90 48 13 268 471

BASELINE IS HISTORICAL AVERAGE IN INCHESINCHE
160 010 023 163 155 1206 807 340 225 305 146 166 3704 37

NM NOT MONITORED

BASELINESBASELINE FOR CSO VOLUMESVOLUME WILL OCCASIONALLY BE REVISED AS IMPROVEMENTSIMPROVEMENT ARE MADE TO THE COMPUTER MODELING SYSTEM TO PROVIDE MORE ACCURATE PROJECTIONSPROJECTION ON HISTORICAL AND

FUTURE CONDITIONS

PORTABLE FLOW METERSMETER NOT CURRENTLY MONITORED BY SCADA

THE NORTH BEACH PUMP STATION HAS TWO OUTFALLS 16INCH OUTFALL 48B FROM THE WET WELL AND 30INCH 48A OUTFALL FROM THE INLET TRUNK THE 30INCH OUTFALL DISCHARGESDISCHARGE ON THE

BEACH AND THE 16INCH OUTFALL DISCHARGESDISCHARGE FURTHER OUT IN PUGET SOUND THE BASELINE VALUE IS FOR BOTH OUTFALLSOUTFALL TOGETHER

ACCESSACCES TO THE OVERFLOW STRUCTURE AND METERSMETER WAS RESTORED IN DECEMBER FOLLOWING RAILROAD CONSTRUCTION COMPLETION

BRANDON TRUNK LEVEL SENSOR WAS NOT OPERATING PROPERLY OVERFLOWSOVERFLOW WERE NOT CALCULATED FOR THISTHI SITE

S MAGNOLIA PORTABLE FLOW METER WAS NOT OPERATING PROPERLY METER WAS REPLACED IN MIDSEPTEMBER 2006

MONTLAKE TRUNK LEVEL SENSOR WAS NOT OPERATING PROPERLY OVERFLOWSOVERFLOW WERE NOT CALCULATED FOR THISTHI SITE

PARTIAL DATA AT DENNY WAYLAKE UNION AND UNIVERSITY IN NOV 2006 DUE TO LOSSLOS OF TELEMETRY DURING STORMSSTORM
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

THE MODIFIED NPDESNPDE PERMIT FOR WEST POINT REQUIRESREQUIRE THAT THE COUNTY PROVIDE THE FIVEYEAR

MOVING AVERAGE OF UNTREATED CSOSCSO AT CONTROLLED FACILITIESFACILITIE IDENTIFIED IN THE PERMIT AS THE CARKEEK

CSO TREATMENT PLANT ALKI CSO TREATMENT PLANT ELLIOTT WEST CSO CONTROL FACILITIESFACILITIE AND

HENDERSON NORFOLK CSO CONTROL FACILITIES TABLE PRESENTSPRESENT THE AVERAGE OF PARTIALLY TREATED

DISCHARGESDISCHARGE THAT WERE REPORTED FOR THE WET SEASONSSEASON FROM JUNE 2002 THROUGH MAY 2007 FOR THE

PURPOSESPURPOSE OF CALCULATING COMPLIANCE WITH AVERAGE ANNUAL TOTAL SUSPENDED SOLIDSSOLID PERCENT REMOVAL

AND SETTLEABLE SOLIDSSOLID PERMIT LIMITS

TABLE 9 FIVEYEAR AVERAGESAVERAGE FOR UNTREATED DISCHARGE EVENTSEVENT FROM CSO TREATMENT

FACILITIESFACILITIE JUNE 2002MAY 2007

CSO FACILITY 200203 200304 200405 200506 200607 5YEAR AVERAGE

AIKI NOV18 JAN JAN29 DEC 14 08

CARKEEK OCT 20 AUG 22 JAN 817 06

LEST DEC 915 2YR AVERAGE

HENDERSON
IDEC 1115 1052YR AVERAGE

24 ANNUAL TREATED CSO EVENTSEVENT

TABLESTABLE 10 AND 11 PROVIDE INFORMATION ON THE VOLUME AND FREQUENCY OF TREATED CSOSCSO DISCHARGED

FROM THE WEST POINT TREATMENT PLANT ALKI AND CARKEEK CSO TREATMENT PLANTSPLANT AND THE ELLIOT

WEST AND HENDERSONNORFOLK CSO TREATMENT FACILITIESTHE KING COUNTY FACILITIESFACILITIE THAT PROVIDE

PRIMARY TREATMENT OF CSOS THE TEXT THAT FOLLOWSFOLLOW THE TABLESTABLE PROVIDESPROVIDE DETAIL ON THE DATA

TABLE 10 TREATED CSO VOLUMESVOLUME BY MONTH JUNE 2006MAY 2007

IN MILLION GALLONSGALLON

JUNE JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY
CSO FACILITY 06 06 06 06 06 06 06 07 07 07 07 07 TOTAL

ALKI PLANT 157 4303 960 6823

CARKEEKPLANT 200 1950 020 217

ELLIOTTWEST 353 1901 2233 3808 252 4892

HENDERSON
33 57

NORFOLK

WEST POINT
140 004 03 014 22504 24333 6330 004 1680 55175

CSO PROCESSPROCES

TOTAL TREATED 367 03 014 43614 53486 11118 004 1932 113988

CSO TREATMENT OCCURRED AS RESULT OF RAINFALL BUT ALSO REDUCED
PLANT CAPACITY DURING SCHEDULED MAINTENANCE ACTIVITIESACTIVITIE
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

TABLE 11 TREATED CSO FREQUENCY BY MONTH JUNE 2006MAY 2007

EVENTSEVENT OR DAYSA

JUN 06
JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY

CSO FACILITY 06 06 06 06 06 06 07 07 07 07 07 TOTAL

ALKIPLANT

EVENTSEVENT

CARKEEKPLANT

EVENTSEVENT

ELLIOTT WEST
13

EVENTSEVENT

HENDERSONNORFOLK

EVENTSEVENT

WEST POINT CSO
PROCESSPROCES 15 10 41

DAYSDAY

EVENTSEVENT ARE DEFINED BY 48HR DRY INTEREVENT INTERVAL WEST POINT DEFINESDEFINE DAYSDAY RATHER THAN EVENTS

241 WEST POINT TREATMENT PLANT

IN ADDITION TO SECONDARY TREATMENT OF UP TO 300 MGD OF

BASE WASTEWATER FLOWSFLOW DEFINED AS 25 TIMESTIME THE

AVERAGE WETWEATHER FLOW OF 133 MGD THE WEST POINT

TREATMENT PLANT PROVIDESPROVIDE CSO TREATMENT EQUIVALENT TO

PRIMARY TREATMENT FOR FLOWSFLOW BETWEEN 300 MGD AND THE

PEAK OF 440 MGD COMBINED SEWER FLOWSFLOW THAT WOULD

OTHERWISE OVERFLOW AT POINTSPOINT AROUND THE COMBINED

SYSTEM ARE TRANSFERRED TO THE WEST POINT TREATMENT

PLANT AFTER RECEIVING CSO TREATMENT THESE FLOWSFLOW ARE

MIXED WITH SECONDARY EFFLUENT FOR DISINFECTION

DECHLORINATION AND DISCHARGE FROM THE DEEP MARINE

OUTFALL THE RESULTING EFFLUENT MUST MEET SECONDARY EFFLUENT QUALITY LIMITSLIMIT WITH SMALL REDUCTION

IN TOTAL SUSPENDED SOLIDSSOLID TSS PERCENT REMOVAL REQUIREMENTS

TABLESTABLE 10 AND 11 SUMMARIZE DATA FROM THE MONTHSMONTH CSO TREATMENT OCCURRED AT WEST POINT AND

THE VOLUMESVOLUME OF FLOW RECEIVING CSO TREATMENT FOR THE MONTH TABLE 12 PROVIDESPROVIDE THE DAILY

INFORMATION FOR THE 20062007 CSO YEAR THERE WERE 40 OCCURRENCESOCCURRENCE TOTALING 55175 MG OF

TREATED CSO DISCHARGESDISCHARGE FROM WEST POINT
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TABLE 12 CSO TREATMENT SUMMARY FOR WEST POINT FROM JUNE 06 TO MAY07

VOLUME TREATED AT

ATE
WEST POINT MG

29JUN06 40

13JUL06 004

1SEP06 030

7OCT06 006

24OCT06 008

2NOV06 1230

4NOV06 835

5NOV06 733

6NOV06 4412

7NOV06 802

8NOV06 630

10NOV06 1780

12NOV06 3720

15NOV06 2938

19NOV06 862

20NOV06 843

21NOV06 1932

22NOV06 782

23NOV06 256

26NOV06 749

11DEC06 1920

12DEC06 930

14DEC06 7620

15DEC06 933

20DEC06 720

22DEC06 11 20

23DEC06 830

24DEC06 3500

26DEC06 6350

27DEC06 410

1JAN07 190

2JAN07 2340

3JAN07 216

5JAN07 1940

6JAN07 065

7JAN07 1270

15JAN07 309

17APR07 40

20MAY07 858

21MAY07 822

TOTAL VOLUME 55175

NUMBER OF DAYSDAY 4000
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SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

242 AIKI CSO TREATMENT PLANT

THE TOTAL VOLUME OF TREATED CSO DISCHARGED FROM THE ALKI CSO TREATMENT PLANT WAS 68MG
DURING SIX EVENTSEVENT TABLESTABLE 10 AND 11

INTENSE STORMSSTORM HIGH TIDESTIDE AND THE NEED TO ADJUST TO THE

OPERATION OF NEW PUMPSPUMP AT THE THE 63RD AVENUE PUMP
STATION MADE FOR CHALLENGING YEAR FOR OPERATORSOPERATOR OF THE

ALKI CSO TREATMENT PLANT

DURING THE 20062007 SEASON THE ALKI CSO PLANT

ACHIEVED ONLY 47 PERCENT OF THE MINIMUM 50 PERCENT

REQUIRED TSS REMOVAL COMPLYING WITH THE 50 PERCENT

TSS REMOVAL REQUIREMENT IS INFLUENCED BY THE BALANCE

OF STORM FLOWSFLOW TREATED AT ALKI AND THOSE TRANSFERRED TO SF

WEST POINT VIA THE WEST SEATTLE TUNNEL THE GREATER
ALKI CSO TREATMENT PLANT

NUMBER OF SMALLER STORM FLOWSFLOW CAPTURED AND TRANSFENED TO WEST POINT THE MORE DIFFICULT IT IS FOR

ALKI TO ACHIEVE SOLIDSSOLID REMOVAL WHILE ALKI WAS DESIGNED TO HANDLE RANGE OF STORM FLOWSFLOW

INFLUENT CONCENTRATIONSCONCENTRATION AND SURFACE OVERFLOW RATESRATE THE WEST SEATTLE TUNNEL CAN RECEIVE MORE OF

THE SMALLER STORMSSTORM THAN EXPECTED WHILE THISTHI GREATER VOLUME IN THE WEST SEATTLE TUNNEL BENEFITSBENEFIT

THE ENVIRONMENT BY MANAGING MORE ALKI FLOWSFLOW AT WEST POINT IT LEAVESLEAVE THE ALKI CSO PLANT TO

TREAT THE MORE DIFFICULT FLOWSFLOW AND LOWERING THE AVERAGE TSS REMOVAL ACHIEVABLE AT ALKI

DURING 20062007 MORE FLOW WAS TREATED AT ALKI AS RESULT OF AN OPERATING APPROACH FOR THE

WEST SEATTLE PUMP STATION TO RELIEVE PRESSURE ON THE ELLIOT BAY INTERCEPTOR EBI AND DUWAMISH

PUMP STATION THISTHI LARGER VOLUME SLIGHTLY IMPROVED THE ANNUAL TSS REMOVAL WHEN COMPARED TO

PREVIOUSPREVIOU YEARSYEAR BUT WAS NOT SUFFICIENT TO MEET THE 50 PERCENT TSS REMOVAL REQUIREMENT FOR THESE

STORMS

FOR 20072008 CHANGESCHANGE TO THE PUMPING STRATEGY OF THE 63RD AVENUE PUMP STATION MAY HELP

MEET THISTHI REQUIREMENT THISTHI STATION TENDED TO CYCLE ONOFF DURING HIGH FLOWSFLOW IN 20062007

MIMICKING FILLDRAW PUMPING MODE THE PULSED FLOWSFLOW THAT RESULTED ARE NOT CONDUCIVE FOR

REMOVING TSS IN THE CLARIFIERS DIFFERENT PUMPING CONTROL
STRATEGY WILL BE USED FOR THE 2007

2008 SEASON TO MODERATE CHANGESCHANGE IN FLOW RATESRATE AND PROVIDE BETTER OPPORTUNITY TO REMOVE TSS

THE PULSED FLOWSFLOW RESULTING FROM THE 63RD AVENUE PUMP STATION OPERATION MAY ALSO HAVE

CONTRIBUTED TO EXCEEDANCESEXCEEDANCE OF THE CHLORINE LIMIT WHEN SHORTCIRCUITING OF THE DECHLORINATION

CONTACT CHANNEL OCCUNED IN THESE INSTANCESINSTANCE CHLORINATED SETTLED CSO SPILLED OVER THE WALL OF THE

PRIMARY TANKSTANK INTO THE DOWNSTREAM END OF THE DECHLORINATION CONTACT CHANNEL DIMINISHING THE

BENEFIT OF THE DECHLORINATION CONSIDERABLE WORK TO CORRECT THE SHORTCIRCUITING WAS COMPLETED IN

20062007 AND CHANGED PUMPING STRATEGIESSTRATEGIE ARE PLANNED FOR THE NEXT SEASON

MORE DETAILED INFORMATION ABOUT THE ALKI CSO TREATMENT PLANT IS IN APPENDIX OF THISTHI REPORT

20062007 ANNUAL REPORT KING COUNTY CSO CONTROL PROGRAM 29



SECTION 2 SUMMARY OF CSO VOLUMESVOLUME AND FREQUENCIESFREQUENCIE

243 CARKEEK CSO TREATMENT PLANT

DURING THISTHI REPORTING PERIOD THE CARKEEK CSO TREATMENT PLANT OPERATED 20 TIMESTIME AND THERE WERE

EIGHT DISCHARGE EVENTSEVENT TOTALLY 217 MG NPDESNPDE EFFLUENT LIMITSLIMIT WERE MET TABLESTABLE 10 AND 1

THE NEW DECHLORINATION SYSTEM AND UPGRADED

CHLORINATION SYSTEM FUNCTIONED WELL DURING THE SECOND

YEAR OF OPERATION REFINEMENTSREFINEMENT TO OPTIMIZE DISINFECTION

EFFECTIVENESSEFFECTIVENES AND PUMP IMPROVEMENTSIMPROVEMENT ARE IN PROGRESSPROGRES

APPENDIX

MORE DETAILED INFORMATION ABOUT THE CARKEEK CSO
TREATMENT PLANT IS IN APPENDIX OF THISTHI

REPORT

244 ELLIOT IVEST CSO TREATMENT
CARKEEK CSO TREATMENT PLANT

FACILITIESFACILITIE

THE ELLIOT QVEST CSO TREATMENT FACILITIESFACILITIE BEGAN

OPERATION IN MAY 2005 WHILE SOME REFINEMENTSREFINEMENT IN THE

OPERATING PROTOCOLSPROTOCOL REMAIN TO BE DONE TO ACHIEVE FULL

CONTROL AT THE DENNY AND DEXTER REGULATORSREGULATOR MUCH HAS

BEEN ACCOMPLISHED OF THE 764 53 MG OF CSO THAT

WOULD HAVE DISCHARGED INTO LAKE UNION AND ELLIOTT BAY

IN 20062007 28 PERCENT RECEIVED SECONDARY

TREATMENT AND 64 PERCENT RECEIVED PRIMARY TREATMENT AND

SOME DISINFECTION THE NUMBER OF UNTREATED DISCHARGESDISCHARGE ELLIOTT WEST CSO CONTROL FACILITY

WENT FROM 32 PER YEAR TO JUST SMALL ONES UNTREATED

OVERFLOWSOVERFLOW AT THE DEXTER REGULATOR HAVE REMAINED CLOSE TO THE BASELINE OF 15 EVENTSEVENT PER YEAR AT

16 EVENTSEVENT IN 20052006 AND 17 EVENTSEVENT IN 20062007 THE VOLUME OF UNTREATED CSO DISCHARGESDISCHARGE

HAS DECREASED FROM 24 MG TO 621 MG IN 20052006 AND 877 MG IN 20062007 THISTHI IS

74 PERCENT 20052006 AND 635 PERCENT 20062007 REDUCTION FROM PREPROJECT LEVELS

DURING THISTHI REPORTING PERIOD THERE WERE 13 DISCHARGE EVENTSEVENT FROM THE ELLIOTT WEST CSO OUTFALL

THE TOTAL DISCHARGE VOLUME FOR THE REPORTING PERIOD WAS 4892 MG DISCHARGE EFFLUENT LIMITSLIMIT

WERE NOT MET

DURING THE FIRST TWO YEARSYEAR OF OPERATING THESE CSO FACILITIESFACILITIE KING COUNTY FACED SEVERAL

CHALLENGESCHALLENGE WHICH IS TYPICAL FOR SUCH LARGE AND COMPLEX SYSTEMS THE SEASONAL AND INTERMITTENT

OPERATION OF THESE FACILITIESFACILITIE PROLONGSPROLONG THE COMMISSIONING PERIOD LARGE HURDLE TO EFFECTIVE

OPERATIONSOPERATION WAS THE SUBSTANTIAL AMOUNTSAMOUNT OF DRYWEATHER FLOWSFLOW ENTERING THE MERCER STORAGE AND

TREATMENT TUNNEL THESE FLOWSFLOW REDUCED THE TUNNELSTUNNEL STORAGE CAPACITY FOR THE CSO FLOWSFLOW BY 12
MG CAUSING PUMP DAMAGE AND COMPLICATING TREATMENT COMPLIANCE DETERMINING WHEN TRUE

CSO TREATMENT EVENT STARTED AND STOPPED COULD ONLY BE ESTIMATED INVESTIGATION BY KING COUNTY

DETERMINED THAT THESE DRYWEATHER FLOWSFLOW RESULTED FROM EXTENSIVE SEDIMENTATION IN THE CITY OF

SEATTLESSEATTLE SEWERSSEWER UPSTREAM OF THE TUNNEL CAUSING BASE FLOWSFLOW TO BACK UP AND OVERFLOW INTO THE

TUNNEL TO CORRECT THISTHI THE CITY CONDUCTED AN EXTENSIVE PIPELINE CLEANING SEE SECTION 132
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NUMBER OF ITEMSITEM TO IMPROVE THE OPERATION OF THESE CSO CONTROL FACILITIESFACILITIE WERE IDENTIFIED FOR

ACHIEVING REGULATORY COMPLIANCE AND ALL WERE ADDRESSED OR ARE BEING ADDRESSED BY KING COUNTY

STAFF FOR COMPLETE LIST OF CONECTIVE MEASURESMEASURE TO DATE SEE APPENDIX C NOW THAT THE BASE FLOW

PROBLEM HAS BEEN RESOLVED FURTHER ADJUSTMENTSADJUSTMENT WILL BE CONSIDERED AND IMPLEMENTED TO ACHIEVE

OPTIMAL CSO TREATMENT

MORE DETAILED INFORMATION ABOUT THE ELLIOT WEST CSO CONTROL FACILITIESFACILITIE IS IN APPENDIX OF THISTHI

REPORT

245 HENDERSONNORFOLK CSO CONTROL FACILITIESFACILITIE

WHILE THE 20052006 SEASON WAS THE FIRST TIME THE HENDERSONNORFOLK CSO TREATMENT FACILITIESFACILITIE

WERE AVAILABLE FOR USE THE FACILITIESFACILITIE DID NOT MANAGE CSO FLOWSFLOW UNTIL NOVEMBER 2006

MECHANICAL AND PROGRAM CONTROL ERRORSERROR WITH THE INLET REGULATOR GATE WERE IDENTIFIED AND

CONECTED AND THE FACILITY THEN OPERATED AS INTENDED DURING THE 20062007 WET SEASON THUSTHU
200607 WAS IN EFFECT THE STARTUP YEAR THE FACILITIESFACILITIE WERE CHALLENGED BY SEVERE STORMSSTORM IN

NOVEMBER AND DECEMBER 2006 INCLUDING WEATHERING SEVERE WIND STORM WITH HEAVY

PRECIPITATION IN THE PUGET SOUND BASIN ON DECEMBER 14 AND 15 THAT RESULTED IN NUMEROUSNUMEROU POWER

OUTAGES WIND GUSTSGUST PEAKED AT AROUND 70 MPH ON DECEMBER 15 BACKUP GENERATORSGENERATOR PROVIDED

POWER AT THE INLET AND OUTLET STRUCTURESSTRUCTURE DURING THE DECEMBER 1415 CSO EVENT

THERE WERE SEVEN FILL EVENTSEVENT AND THREE DISCHARGE EVENTSEVENT 90 MG OF TREATED CSO WERE

DISCHARGED BY EXCLUDING THE SECOND EVENT OF THE YEAR DECEMBER 1115 2006 AS THE ONE
UNTREATED DISCHARGE EVENT FOR CALCULATING SOLIDSSOLID PERMIT LIMIT COMPLIANCE TSS REMOVAL AVERAGED

79 PERCENT ALL PERMIT CONDITIONSCONDITION WERE MET IN 20062007 EXCEPT FOR THE 39 TGL MAXIMUM DAILY

CHLORINE LIMIT MODIFICATIONSMODIFICATION TO IMPROVE CHLORINE MEASUREMENT AND BISULFITE DOSING WERE

IMPLEMENTED TO CORRECT THISTHI DEFICIENCY

MORE DETAILED INFORMATION ABOUT THE HENDERSONNORFOLK CSO CONTROL FACILITIESFACILITIE IS IN APPENDIX

OF THISTHI REPORT

246 ECOLOGY PERMIT COMPLIANCE MONITORING SYSTEM SUMMARIESSUMMARIE

ECOLOGY HAS REQUESTED THAT COMPLIANCE INFORMATION FOR THE CSO TREATMENT FACILITIESFACILITIE BE

SUMMARIZED THISTHI SUMMARY IS PRESENTED IN TABLE 13
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TABLE 13 200607 ECOLOGY PERMIT COMPLIANCE SUMMARY
FOR KING COUNTY CSO CONTROL FACILITIESFACILITIE

NAME MON POINT PARAMETER UNIT
DCHG DCHG

VALUE TYPE FIRSTDT LASTDT

AK 91
SOLIDSSOLID SUSPENDED

PERCENT 50 AVERAGE 31 DEC 03 31 DEC 08
0 REMOVA

ALKI 91 NUM OF EVENTSEVENT NUM OF EVENTSEVENT 29 MAXIMUM 31 DEC 03 31 DEC 08

ALKI 91 SOLIDSSOLID SETTLEABLE MII 31 DEC 03 31 DEC 08

ALKI 91
THRU TREATMENT PLANT

MILLION GALLONSYEAR 108 MAXIMUM 31 DEC 03 31 DEC 08

CARKEEK 46
SOLIDSSOLID SUSPENDED

PERCENT 50 AVERAGE 31 DEC 03 31 DEC 08
0 REMOVA

CARKEEK 46 NUM OF EVENTSEVENT NUM OF EVENTSEVENT 10 MAXIMUM 31 DEC 03 31 DEC 08

CARKEEK 46 SOLIDSSOLID SETTLEABLE MII 31 DEC 03 31 DEC 08

CARKEEK 46
THRU TREATMENT PLANT

MILLION GALLONSYEAR 46 MAXIMUM 31 DEC 03 31 DEC 08

ELLIOTT 27
SOLIDSSOLID SUSPENDED

PERCENT 50 AVERAGE JUL 05 31 DEC 08
O REMOVA

ELLIOTT 27 NUM OF EVENTSEVENT NUM OF EVENTSEVENT AVERAGE JUL 05 31 DEC 08

ELLIOTT 27 SOLIDSSOLID SETTLEABLE MII JUL 05 31 DEC 08

ELLIOTT 27 VOLUME TOTAL MILLION GALLONSGALLON AVERAGE JUL 05 31 DEC 08

SOLIDSSOLID SUSPENDED
HENDERSON 44 0 PERCENT 50 AVERAGE JUL 05 31 DEC 08

REMOVA

HENDERSON 44 NUM OF EVENTSEVENT NUM OF EVENTSEVENT AVERAGE JUL 05 31 DEC 08

HENDERSON 44 SOLIDSSOLID SETTLEABLE MII JUL 05 31 DEC 08

HENDERSON 44 VOLUME TOTAL MILLION GALLONSGALLON AVERAGE JUL 05 31 DEC 08

HEADINGSHEADING LOCATION CSO NAME MONPOINT STATE DISCHARGE SERIAL NUMBER PARAMETER WHAT IS BEING MEASURED AND REPORTED UNIT UNIT OF MEASURE VALUE REPORTED

MEASUREMENT REPORTED FOR COMPLIANCE DCHG MM THE MINIMUM VALUE MEETING THE PERMIT LIMIT DCHG MAX THE UPPER VALUE MEETING THE PERMIT LIMIT TYPE HOW THE REPORTED

VALUE IS CALCULATED FIRSTDT DATE WHEN LIMIT BECAME EFFECTIVE LASTDT EXPIRATION DATE OF THE NPDESNPDE PERMIT AND LIMITS
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APPENDIX A ALKI CSO TREATMENT PLANT ANNUAL

REPORT JUNE 2006MAY 2007

THISTHI REPORT SUMMARIZESSUMMARIZE THE PERFORMANCE AND OPERATION OF THE ALKI COMBINED SEWER OVERFLOW

CSO TREATMENT PLANT FOR JUNE 2006 TO MAY 2007 THISTHI IS THE SEVENTH ANNUAL REPORT OF THE ALKI

CSO TREATMENT PLANT ALKI OPERATESOPERATE UNDER NPDESNPDE PERMIT WA00291811 ISSUED TO THE WEST

POINT TREATMENT PLANT EFFECTIVE UNTIL DECEMBER 31 2008 THE PERMIT LIMITSLIMIT ARE SHOWN IN TABLE

AI ONE UNTREATED CSO DISCHARGE EVENT MAY BE EXCLUDED FROM CALCULATION OF SOLIDSSOLID

PERFORMANCE FOR COMPLIANCE WITH SOLIDSSOLID PERMITSPERMIT LIMITS

TABLE AI ALKI CSO NPDESNPDE PERMIT LIMITS

DISCHARGE
DISCHARGE LIMITSLIMIT

DISCHARGE LIMITSLIMIT
PARAMETER

LIMITSLIMIT MONTHLY YEARLY
LONG4ERM

AVERAGE
AVERAGE

SUSPENDED SOLIDSSOLID REMOVAL C NA 50 NA

SETTLEABLE SOLIDSSOLID MIIHR 9 MAX PER 03 NA

EVENT

NUMBER OF EVENTSEVENT PER YEAR NA NA 29

DISCHARGE VOLUME MILLION NA NA 108

GALLONSYR

FECAL COLIFORM CFU100ML 17001 00 NA NA

AVERAGE MONTHLY MAXIMUM DAILY

TOTAL RESIDUAL CHLORINE TGL NA 290

THE YEARLY LIMITATIONSLIMITATION WILL BE CALCULATED USING PEREVENT DATA POINTS DATA SHALL BE COLLECTED AND REPORTED ON

SCHEDULE CONCURRENT WITH THE ANNUAL CSO REPORT JUNE TO MAY 31 TO INCLUDE THE ENTIRE WET SEASON FOR PURPOSESPURPOSE
OF DETERMINING COMPLIANCE WITH THESE LIMITATIONS

LONGTERM AVERAGE WILL BE CALCULATED USING DATA COLLECTED OVER FULL PERMIT CYCLE DATA SHALL BE COLLECTED AND

REPORTED FOR THE PERIOD OF THE PERMIT CYCLE PRIOR
TO PERMIT RENEWAL

THE TOTAL REMOVAL EFFICIENCY FOR TSS IS TO BE CALCULATED ON MASSMAS BALANCE BASISBASI AS THE PERCENT OF SOLIDSSOLID CAPTURED

AT THE CSO TREATMENT PLANT AND THEN PERMANENTLY REMOVED AT THE WEST POINT TREATMENT PLANT BASED ON THE

ESTIMATED REMOVAL EFFICIENCY AT WEST POINT

THE MAXIMUM DAILY EFFLUENT CONCENTRATION DETERMINED FROM CONTINUOUSCONTINUOU MEASUREMENT IS CALCULATED AS THE

AVERAGE OF THE POLLUTANT CONCENTRATIONSCONCENTRATION MEASURED OVER THE DAY

OPERATIONALLY THE ALKI CSO TREATMENT FACILITY ALKI RECEIVESRECEIVE FLOW FROM THE 63RD AVE PUMP
STATION 63RD PS THE 63RD PS HAS TWO SETSSET OF PUMP THREE MAINDUTY PUMPSPUMP AND THREE ANNEX

STORM PUMPS THE DUTY PUMPSPUMP WERE RENOVATED OVER THE 200506 SEASON THE THREE MAINDUTY

PUMPSPUMP HAVE COMBINED CAPACITY OF ABOUT 75 MGD OR 25MGD EACH DUTY PUMP IS VARIABLE

SPEED PUMP AND PUMPSPUMP AND ARE FIXEDSPEED SOFTSTART PUMPS THE DUTY PUMPSPUMP ARE

PROGRAMMED TO USE VARIABLESPEED PUMPI AS THE LEAD PUMP WITH PUMPSPUMP AND TO FOLLOW AS

WET WELL LEVELSLEVEL INCREASE AT THE 63RD PS THE ANNEX PUMPSPUMP ARE AVAILABLE FOR OPERATION AT ANY TIME

BUT OPERATE ONLY UNDER MANUAL LOCAL CONTROL ALKI HYDRAULIC CAPACITY IS 45MGD TO 67MGD
DEPENDING ON THE TIDE THE HYDRAULIC LIMITATION OCCURSOCCUR AT THE OUTFALL STRUCTURE
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CSO OVERFLOWSOVERFLOW INTO THE WET WELL OF THE 63RD PS WHEN THE WEST SEATTLE TUNNEL IS FULL LIQUID

SODIUM HYPOCHLORITE HAS BEEN DOSED AT THE 63RD PS WET WELL FOR DISINFECTION BUT THISTHI WILL CHANGE

AS LATER DESCRIBED FLOW TO ALKI PASSESPASSE THROUGH BAR SCREENSSCREEN PARSHALL FLUMESFLUME AND PREAERATION

CHANNELSCHANNEL FOR GRIT REMOVAL THE SIX PRIMARY CLARIFIERSCLARIFIER ARE SEQUENTIALLY FILLED BEFORE DISCHARGING TO

COLLECTION CHANNEL AND THE FINAL CONTACT CHANNEL SODIUM BISULFITE IS ADDED AT THE HEAD OF THE

CONTACT CHANNEL FOR DECHLORINATION TREATED CSO EFFLUENT OVERFLOWSOVERFLOW THE EFFLUENT WEIR AND

DISCHARGESDISCHARGE TO PUGET SOUND VIA AN OUTFALL LOCATED 2000FT OFFSHORE AND 143FT DEEP SLUDGE AND

SCUM COLLECTED IN THE PRIMARY CLARIFIERSCLARIFIER IS PUMPED TO THE WEST SEATTLE TUNNEL DURING AND AFTER AN

EVENT

DESPITE NEAR NORMAL RAINFALL OVER THE YEAR THE PATTERN OF RAINFALL CREATED SIGNIFICANT CHALLENGESCHALLENGE

FOR THE REGION NOVEMBER AND DECEMBER 2006 BROUGHT SEVERAL LARGE STORMSSTORM AND INTENSE RAIN

APPROXIMATELY ONETHIRD OF THE ANNUAL RAINFALL OCCURRED DURING TWO STORMSSTORM OCCUNING NOVEMBER

215 867 INCHESINCHE AND DECEMBER 915 412 INCHES 18 INCHESINCHE OF RAIN FELL ON 1214 ALONE

ALTHOUGH PRODUCING LESSLES TOTAL RAINFALL THAN THE NOVEMBER STORM THE DECEMBER STORM WAS

EXTREMELY INTENSE THESE RAINSRAIN ACCOMPANIED BY WINDSWIND UP TO 70 MILESMILE PER HOUR POWER OUTAGESOUTAGE
AND FLOODING SEVERELY IMPACTED THE COUNTYSCOUNTY SEWER SYSTEM

TABLE A2 SUMMARIZESSUMMARIZE PERFORMANCE OF THE ALKI CSO TREATMENT PLANT IN 200607 THERE WERE SIX

DISCHARGE EVENTS 68 MILLION GALLONSGALLON OF TREATED CSO WERE DISCHARGED THE THIRD EVENT OF THE YEAR

DEC 1415 2006 HAS BEEN DESIGNATED AS THE ONE UNTREATED DISCHARGE EVENT FOR DETERMINING

SOLIDSSOLID LIMIT COMPLIANCE

TABLE A2 ALKI CSO PERMIT PERFORMANCE IN 200607

PARAMETER PERFORMANCE CONSCON
NUMBER OF EVENTSEVENT IN YEAR 29

TOTAL VOLUME IN YEAR MILLION GALLONSGALLON 6823 108

SETTLEABLE SOLIDSSOLID AVG ANNUAL MILHR 02 03

SETTLEABLE SOLIDSSOLID MAX EVENT IN YEAR MIIHR 03 9

SUSPENDED SOLIDSSOLID REMOVAL ANNUAL 47 50

FECAL COLIFORM MAXIMUM MONTHLY GEOMETRIC MEAN 75 1700

CFU100ML

TOTAL RESIDUAL CHLORINE HIGHEST MAX DAILY UGL 359 290

COMPLIANCE ASSESSED OVER 5YEAR AVERAGE

THE FECAL COLIFORM AND TOTAL RESIDUAL CHLORINE PERMIT LIMITSLIMIT WENT INTO EFFECT JAN 2006

12141507 DESIGNATED AS THE ONE UNTREATED EVENT PER YEAR AND DROPPED FROM ANNUAL SOLIDSSOLID COMPLIANCE

CALCULATIONS

ALL THE PERMIT CONDITIONSCONDITION WERE MET IN 200607 EXCEPT FOR THE 50 ANNUAL AVERAGE TSS REMOVAL

AND THE 290 JTGL MAXIMUM DAILY CHLORINE LIMIT TSS REMOVAL AVERAGED 47 FOR THE FIVE TREATED

DISCHARGE EVENTS THE MAXDAY CHLORINE LIMIT WAS EXCEEDED ON THREE OF SIX EVENTS

A2 20062007 ANNUAL REPORT KING COUNTY CSO CONTROL PROGRAM



APPENDIX A ALKI CSO TREATMENT PLANT ANNUAL REPORT JUNE 2006MAY 2007

TABLE A3 SUMMARIZESSUMMARIZE THE LAST YEARSYEAR OF PERFORMANCE

TABLE A3 FIVEYEAR AVERAGESAVERAGE 2002 2007

YEAR
TREATED DISCHARGE NUMBER OF ONCE PER

DISCHARGE EVENTSEVENT VOLUME MG YEAR UNTREATED EVENT

LIMIT 29 108

JUN 02MAY03 10 NOEVENT REMOVED

JUN 03 MAY 04 34 NOV03 EVENT REMOVED

JUN 04MAY05 20 1JAN 18L9EVENTREMOVED

JUN 05 MAY 06 59 JAN 29 EVENT REMOVED

JUN 06MAY07 68 DEC 14 EVENT REMOVED

5YEAR AVERAGE
32 EVENTSYR 38 MGYR 08 EVENTSYR

PER YEAR

THE WEST SEATTLE TUNNEL WAS ESSENTIALLY FULL DURING ALL EVENTS ALKISALKI SIX PRIMARY SEDIMENTATION

TANKSTANK WERE IN OPERATION THROUGHOUT THE EVENTSEVENT ALONG WITH THEIR SLUDGE COLLECTORSCOLLECTOR SLUDGE PUMPSPUMP
AND SCUM SPRAYS THE SLUDGE PUMPSPUMP OPERATED CONTINUALLY THROUGH THE EVENTSEVENT PUMPING COLLECTED

SLUDGE TO THE WEST SEATTLE TUNNEL THE PRIMARY TANKSTANK AND CHANNELSCHANNEL WERE EMPTIED AND CLEANED

BETWEEN EVENTS ALL THREE DUTY PUMPSPUMP AT THE 63RD PS WERE AVAILABLE FOR OPERATION EXCEPT DURING

THE LAST EVENT

50 TSS REMOVAL COMPLYING WITH THE 50 TSS REMOVAL REQUIREMENT WILL ALWAYSALWAY BE

INFLUENCED BY THE NUMBER OF SMALLER STORMSSTORM TREATED AT ALKI AS OPPOSED TO THE NUMBER TRANSFERRED

TO WEST POINT VIA THE WEST SEATTLE TUNNEL WHILE AILCI WAS DESIGNED TO HANDLE RANGE OF STORM

FLOWSFLOW INFLUENT CONCENTRATIONSCONCENTRATION AND SURFACE OVERFLOW RATESRATE THE WEST SEATTLE TUNNEL CAN ACTUALLY

RECEIVE MORE OF THE SMALLER STORMSSTORM THAN EXPECTED WHILE THISTHI BENEFITSBENEFIT THE ENVIRONMENT BY

MANAGING MORE ALKI FLOWSFLOW AT WEST POINT IT LEAVESLEAVE THE ALKI CSO PLANT TO TREAT MORE DIFFICULT

FLOWS THISTHI TENDSTEND TO LOWER THE AVERAGE TSS REMOVAL ACHIEVABLE AT ALKI

DURING 200607 MORE FLOW WAS TREATED AT ALKI TO BETTER REFLECT THE RANGE OF FLOWSFLOW THAT ALKI WAS

DESIGNED TO MANAGE THISTHI RESULTED IN AN OPERATING APPROACH FOR THE WEST SEATTLE PUMP STATION

WSPSWSP THAT RELIEVED PRESSURE ON THE ELLIOT BAY INTERCEPTOR EBI AND DUWAMISH PUMP STATION

PROCEDURALLY FLOW FROM THE WSPSWSP WAS USUALLY DECREASED WHEN LEVELSLEVEL IN THE EBI REACHED

OVERFLOW LOCATIONS THISTHI STRATEGY INCREASED THE USE OF ALKI AND SLIGHTLY INCREASED THE ANNUAL TSS

REMOVAL WHEN COMPARED TO PREVIOUSPREVIOU YEARS UNFORTUNATELY IT DID NOT PROVIDE THE CONTROL NEEDED

TO MEET THE 50 TSS REMOVAL REQUIREMENT FOR THESE STORMS
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CHANGESCHANGE TO THE PUMPING STRATEGY OF THE 63RD PS MAY HELP MEET THE 50 TSS REMOVAL THE 63RD

PS TENDED TO CYCLE ONOFF DURING HIGH FLOWSFLOW IN 200607 MIMICKING FILLDRAW PUMPING MODE

THE PULSED FLOWSFLOW THAT RESULTED ARE NOT CONDUCIVE FOR REMOVING TSS IN THE CLARIFIERS DIFFERENT

PUMPING CONTROL STRATEGY DESCRIBED BELOW WILL BE USED FOR THE 200708 SEASON TO MODERATE

CHANGESCHANGE IN FLOW RATESRATE AND THUSTHU BETTER OPPORTUNITY TO REMOVE TSS

MAXDAY CHLORINE LIMIT THE MAXDAY CHLORINE LIMIT WAS EXCEEDED ON THREE OF SIX EVENTSEVENT IN

200607 SHORTCIRCUITING OF THE DECHLORINATION CONTACT CHANNEL AT HIGHER FLOW RATESRATE WAS THE MAIN

REASON FOR EXCEEDING THE CL2 LIMIT SPECIFICALLY CHLORINATED SETTLED CSO SPILLED OVER THE WALL

SEPARATING THE PRIMARY TANKSTANK AND THE DOWNSTREAM END OF THE DECHLORINATION CONTACT CHANNEL

SEVERAL CHANGESCHANGE WERE MADE DURING THE 0607 SEASON TO REDUCE THE POTENTIAL FOR SHORTCIRCUITING

EARLIER IN THE SEASON THE ALKI FINAL EFFLUENT WEIR WAS LOWERED SLIGHTLY TO ALLOW MORE FLOW

WITHOUT SHORTCIRCUITING AFTER THE JAN STORM PEAK FLOWSFLOW WERE LIMITED TO 50MGD BY ONLY

OPERATING TWO PF THREE DUTY PUMPSPUMP AT THE 63RD PS OPERATIONSOPERATION STAFF ADJUSTED THE BISULFITE PUMP
STROKE TO INCREASE DOSING DURING SHORTCIRCUITING THE BISULIFTE DECHLORINATION PUMP OPERATED

PROPERLY DURING ALL THE EVENTSEVENT IN 0607 WITH FLOWPACED CONTROLS TWO NEW BISULFITE PUMPSPUMP WILL

SOON BE INSTALLED TO INCREASE BISULFITE PUMPING CAPACITY

ITS LIKELY THE PUMPING STRATEGY OF THE 63RD PS HAD AS MUCH OR MORE TO DO WITH THE SHORT

CIRCUITING AS THE ACTUAL STORM INTENSITY THISTHI IS BECAUSE THE PUMPSPUMP AT THE 63RD PS TENDED TO CYCLE

ONOFF DURING HIGH FLOWSFLOW MIMICKING FILLDRAW PUMPING MODE THE SHORTCIRCUITING TENDED TO

OCCUR DURING FLOW SURGESSURGE CREATED WHEN THE THIRD DUTY PUMP AT THE 63RD PS KICKED ON HIGH TIDESTIDE

DURING THE SEASONSSEASON STORMSSTORM ALSO EXACERBATED THE PROBLEM BY RAISING THE WATER LEVEL THROUGHOUT

THE ALKI PLANT ALLOWING THE SPILLOVER TO OCCUR AT LOWER FLOW RATES THE CAPACITY OF THE THREE DUTY

PUMPSPUMP AT 63RD PS IS 7075 MGD WHILE THE CAPACITY OF ALKI OUTFALL LINE IS 4567 MGD DEPENDING

ON THE TIDE

THISTHI SUGGESTSSUGGEST DIFFERENT PUMPING STRATEGY ONE THAT BETTER MIMICSMIMIC LEVEL CONTROL MAY CURTAIL

THE NEED FOR THREE PUMPSPUMP TO OPERATE FOR THE 200708 SEASON THE PUMPING STRATEGY WILL BE

CHANGED TO START EACH OF THE THREE DUTY PUMPSPUMP AT LOWER WET WELL LEVEL IE SOONER AND HAVE

VARIABLESPEED PUMP RESPOND MUCH QUICKER TO CHANGESCHANGE IN WET WELL LEVELS STAFF WILL WATCH THE

EVENTSEVENT OF THE UPCOMING SEASON TO MAKE FURTHER ADJUSTMENTSADJUSTMENT THAT WILL LIMIT THE POSSIBILITY OF

RUNNING THE THIRD PUMP

FECAL COLIFORM LIMIT AND DISINFECTION THE FECAL COLIFORM PERMIT LIMIT WAS MET EACH MONTH IN

200607 THE LARGEST MONTHLY GEOMEAN WAS 54 CFU100ML PRIOR TO THE 200607 SEASON SEVERAL

MODIFICATIONSMODIFICATION WERE MADE TO BETTER COMPLY WITH THE FECAL COLIFORM AND CHLORINE RESIDUAL PERMIT

LIMITS SPECIFICALLY HYPOCHLORITE DOSING WAS MOVED TO THE WET WELL AT THE 63RD STREET PUMP
STATION THISTHI WAS ACHIEVED BY INSTALLING LARGER HYPOCHLORITE DOSING PUMP AND SEVERAL DIFFUSERSDIFFUSER

IN THE 63RD WET WELL THESE MODIFICATIONSMODIFICATION PROVIDED BETTER MIXING AND LONGER CONTACT TIME THE

HYPOCHLORITE PUMP WAS FLOWPACED USING STRATEGY TO SUPPLY HIGHER DOSE DURING THE FIRST 30
MINUTESMINUTE OF AN EVENT THE CHLORINE RESIDUAL WAS MEASURED MANUALLY WITH POCKET COLORIMETER AT

ALKISALKI HEADWORKSHEADWORK AND PUMP ADJUSTMENTSADJUSTMENT MADE ACCORDINGLY ON AVERAGE THE APPLIED

HYPOCHLORITE DOSE COULD BE CHARACTERIZED AS MODERATE DURING 0607 EVENTS
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HOWEVER DUE TO CONCERNSCONCERN ABOUT THE RELEASE OF CHLORINATED FLOWSFLOW DURING ANY CSO FROM 63RD

HYPOCHLORITE WILL NO LONGER BE DOSED INTO THE WET WELL OF THE 63RD PS BEGINNING IN THE 200708

SEASON HYPOCHLORITE WILL BE INJECTED INTO THE TWO FORCE MAINSMAIN THAT RUN BETWEEN THE 63RD PS AND

ALKISALKI HEADWORKS WHILE THISTHI CHANGE WILL PREVENT ANY RELEASE OF CHLORINATED COMBINED SEWAGE AT

63RD PS IT WILL ALSO REDUCE THE INITIAL MIXING AND OVERALL CONTACT TIME AVAILABLE FOR DISINFECTION

NEW SAMPLE PUMPSPUMP AND CHLORINE ANALYZER WILL BE INSTALLED AT THE ALKI HEADWORKSHEADWORK PRIOR TO THE

0708 SEASON CL2 RESIDUAL AT THE HEADWORKSHEADWORK WILL BE CONTINUOUSLY MONITORED AND THE HYPOCHLORITE

DOSING PUMP WILL BE AUTOMATICALLY ADJUSTED BASED ON THE CL2 MEASUREMENT STAFF WILL PAY CLOSE

ATTENTION TO FECAL COLIFORM RESULTSRESULT DURING THE INITIAL EVENTSEVENT IN 200708 SO TIMELY CHANGESCHANGE CAN BE

MADE TO ASSURE COMPLIANCE
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TABLE A4 SUMMARY OF ALKI CSO PLANT 200607 EVENT DATA

ALKI TOTAL
ALKI ALKI ALKI ALKI ALKI EFFI ALKI AVG ALKI EFFI

ALKI TOTAL EFFLUENT TSS ALKI
INFLOW INFLOW DISCHARGE DISCHARGE

INFLUENT TSS DISCHARGED TSS
SETTL ALKI EFFI EFFI FECAL RESIDUAL

MONTH DAY
EVENT VOLUME EVENT VOLUME SOLIDSSOLID PH COLIFORM CHLORINE

IBS CARKEEK WP REMOVAL
MLLHR 100 ML UGLNUMBER MGD NUMBER MGD

IBS

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER 038 628 56 91 0
1518 1350 4304 4691 90 030 700 85

12 425 220 1524 671 559 010 680 10 50

EVENTDAILY 03 680700 10 85
MAX

MON
1981 1570 6456 5419 161 02 68

TOTALAVG

DECEMBER 14 2180 2090 16727 11601 306 030 660 255 1135

15 110 103 844 573 321
26 680 650 4650 2167 534 020 685 12 135

27 1700 20 1460 11626 4963 573
EVENTDAILY 03 660685 255 1135

MAX

MON
4670 4303 33847 19305 430 03 54 635

TOTALAVG

JANUARY 940 760 10035 5402 462 010 675 515

090 360 32 91 0
060 240 22 910
380 19 190 1585 546 655 010 795 375

EVENTDAILY 01 675795 515
MAX
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ALKI TOTAL
ALKI ALKI ALKI ALKI ALKI EFFI ALKI AVG ALKI EFFI

INFLOW INFLOW DISCHARGE DISCHARGE
ALKI TOTAL EFFLUENT TSS ALKI

SETTL ALKI EFFI EFFI FECAL RESIDUAL
MONTH DAY EVENT VOLUME EVENT VOLUME

INFLUENT TSS DISCHARGED TSS
SOLIDSSOLID PH COLIFORM CHLORINE

NUMBER MGD NUMBER MGD IBS CARKEEK WP REMOVAL
MLLHR 11 00 ML UGL

IBS

MON
1470 950 12220 6003 509 01 445

TOTALAVG

TOTAL 8121 6823 52523 30726

ANNUAL 415 02
AVGGEM
MMMAX OR 660795 54 1135
MAX

TABLE A5 200607 ALKI ANNUAL VALUESVALUE

MAXIMUM
ANNUAL EVENT

MONTHLY MAXIMUM
TOTAL ALKI ANNUAL AVERAGE MAXIMU

GEOMEAN OF DAILYNOOF INFLOW DISCHARGE TOTAL WP TSS AVERAGE ALKI ALKI
ALKI EFF I AVERAGESAVERAGEDISCHAGE VOLUME VOLUME ALKITSSALKITS

LBS ALKI TSSTS SETTLEABLE SETTLEABL
FECAL OF ALKIEVENTSEVENT MGD MGD LBSIN

DISCHARGED RECOVERY SOLIDSSOLID SOLIDSSOLID
COLIFORMSCOLIFORM EFF I RES

MLLLHR MLLLHR 100 ML C12 UGL

INCLUDING
8121 6823 52523 30726 415 02 03 75 359

ALL EVENTSEVENT

EXCLUDING

DECEMBER 34952 18551 469 02 03
141 5TH

EVENT
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REPORT JUNE 2006MAY 2007

THISTHI DOCUMENT IS THE NINTH ANNUAL REPORT OF THE CARKEEK PLANT SINCE IT BEGAN TO OPERATE AS CSO

TREATMENT FACILITY ON NOVEMBER 1994 THE FACILITY OPERATESOPERATE UNDER THE NPDESNPDE PERMIT FOR WEST

POINT TREATMENT PLANT WASHINGTON STATE DEPARTMENT OF ECOLOGY PERMIT NUMBER WA0029 1811
IN EFFECT FROM JANUARY 2004 THROUGH DECEMBER 31 2008 EFFECTIVE JANUARY 2006 NEW

PERMIT LIMITSLIMIT FOR FECAL COLIFORM AND RESIDUAL CHLORINE WENT INTO EFFECT IN 2005 DECHLORINATION

SYSTEM WAS DESIGNED AND INSTALLED AT CARKEEK TO MEET THE NEW RESIDUAL CHLORINE LIMITSLIMIT AND THE

HYPOCHLORITE DOSAGE CONTROLSCONTROL WERE MODIFIED TO MEET THE NEW FECAL COLIFORM LIMITS 200607 CSO

YEAR IS THE SECOND YEAR OF OPERATING THE IMPROVED DISINFECTION SYSTEM AND THE NEWLY INSTALLED

DECHLORINATION SYSTEM AND BOTH THE SYSTEMSSYSTEM WORKED WELL IN MEETING THE EFFLUENT FECAL COLIFORM

AND THE EFFLUENT RESIDUAL CHLORINE LIMITS DURING THISTHI PERIOD THE TEMPORARY SODIUM BISULFITE

STORAGE TANK WAS REPLACED WITH PERMANENT STORAGE TANK ALSO PREDECHLORINATION RESIDUAL

CHLORINE ANALYZER WAS ADDED TO OPTIMIZE THE BISULFITE DOSAGE

THE PERMIT LIMITSLIMIT EFFECTIVE BEGINNING JANUARY 2006 THROUGH THE END OF THE PERMIT ARE SHOWN

ON TABLE BI

TABLE BI PERMIT LIMITSLIMIT DURING 200607

DISCHARGE DISCHARGE
DISCHARGE LIMITATIONSB

PARAMETER LIMITATIONSLIMITATION LIMITATIONSLIMITATION
T

MONTHIY YEARLY AVERAGE
ONG ERM VERAGE

TOTAL SUSPENDED SOLIDSSOLID
500

REMOVAL EFFICIENCYC

FECAL COLIFORM BACTERIA
2800100 ML

NA NA
GEOMETRIC MEAN

SETTLEABLE SOLIDSSOLID MILHR 9 MAXIMUM 03 NA

NUMBER OF EVENTSEVENT PER NA NA 10

AVERAGE VOLUME PER

YEAR MILLION GALLONSGALLON
NA NA 46 MILLION GALLONSYEAR

PARAMETER AVERAGE MO TH LY 1AXMUM DAHYD

TOTAL RESIDUAL CHLORINE NA 490 PGL

THE YEARLY LIMITATIONSLIMITATION WILL BE CALCULATED USING PEREVENT DATA POINTS DATA SHALL BE COLLECTED AND REPORTED ON

SCHEDULE CONCURRENT WITH THE ANNUAL CSO REPORT JUNE TO MAY 31 TO INCLUDE THE ENTIRE WET SEASON FOR

PURPOSESPURPOSE OF DETERMINING COMPLIANCE WITH THESE LIMITATIONS

LONGTERM AVERAGE WILL BE CALCULATED USING DATA COLLECTED OVER FULL PERMIT CYCLE DATA SHALL BE COLLECTED

AND REPORTED FOR THE PERIOD OF THE PERMIT CYCLE PRIOR TO PERMIT RENEWAL

THE TOTAL REMOVAL
EFFICIENCY

FOR TSS IS TO BE CALCULATED ON MASSMAS BALANCE BASISBASI AS THE PERCENT OF SOLIDSSOLID

CAPTURED AT THE CSO TREATMENT PLANT AND THEN PERMANENTLY REMOVED AT THE WEST POINT TREATMENT PLANT

BASED ON THE ESTIMATED REMOVAL EFFICIENCY AT WEST POINT

THE MAXIMUM DAILY EFFLUENT CONCENTRATION DETERMINED FROM CONTINUOUSCONTINUOU MEASUREMENT IS CALCULATED AS THE

AVERAGE OF THE POLLUTANT CONCENTRATIONSCONCENTRATION MEASURED OVER THE DAY
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DESPITE NEAR NORMAL RAINFALL OVER THE YEAR THE PATTERN OF RAINFALL CREATED SIGNIFICANT CHALLENGESCHALLENGE

FOR THE REGION NOVEMBER AND DECEMBER 2006 BROUGHT SEVERAL LARGE STORMSSTORM AND INTENSE RAIN

APPROXIMATELY ONETHIRD OF THE ANNUAL RAINFALL OCCURRED DURING TWO STORMSSTORM OCCUNING NOVEMBER

215 867 INCHESINCHE AND DECEMBER 915 412 INCHES 18 INCHESINCHE OF RAIN FELL ON 1214 ALONE

ALTHOUGH PRODUCING LESSLES TOTAL RAINFALL THAN THE NOVEMBER STORM THE DECEMBER STORM WAS

EXTREMELY INTENSE THESE RAINSRAIN ACCOMPANIED BY WINDSWIND UP TO 70 MILESMILE PER HOUR POWER OUTAGESOUTAGE

AND FLOODING SEVERELY IMPACTED THE COUNTYSCOUNTY SEWER SYSTEM

TABLE B2 SUMMARIZESSUMMARIZE PERFORMANCE OF THE CARKEEK CSO TREATMENT PLANT IN 200607 THERE WERE

SIX DISCHARGE EVENTS 68 MILLION GALLONSGALLON OF TREATED CSO WERE DISCHARGED THE THIRD EVENT OF THE

YEAR DEC 1415 2006 HAS BEEN DESIGNATED AS THE ONE UNTREATED DISCHARGE EVENT FOR

DETERMINING SOLIDSSOLID LIMIT COMPLIANCE

TABLE B2 CARKEEK CSO PERMIT PERFORMANCE IN 200607

PERMIT
PARAMETER PERFORMANCE

CONDITIONSCONDITION

NUMBER OF EVENTSEVENT IN YEAR 10

TOTAL VOLUME IN YEAR MILLION GALLONSGALLON 21 7 46

SETTLEABLE SOLIDSSOLID AVG ANNUAL MIIHR 01 03

SETTLEABLE SOLIDSSOLID MAX EVENT IN YEAR MIIHR 0 9

SUSPENDED SOLIDSSOLID REMOVAL ANNUAL 502 50

FECAL COLIFORM MAXIMUM MONTHLY GEOMETRIC MEAN 75 2800

CF UI 00ML

TOTAL RESIDUAL CHLORINE HIGHEST MAX DAILY UGL 359 490

COMPLIANCE ASSESSED OVER 5YEAR AVERAGE

THE FECAL COLIFORM AND TOTAL RESIDUAL CHLORINE PERMIT LIMITSLIMIT WENT INTO EFFECT JAN 2006

TABLE B3 SUMMARIZESSUMMARIZE THE LAST YEARSYEAR OF PERFORMANCE

TABLE B3 FIVEYEAR AVERAGE OF EVENTSEVENT AND FLOW

TREATED

YEAR

DISCHARGE FLOW PER
DISCHARGE EVENTSEVENT NUMBER OF ONCE PER YEAR

LIMIT 46 MGYR PER YEAR UNTREATED EVENT

LIMIT10YR

JUNEO2MAYO3 368 NONE

JUNE 03MAY04 2719 110202003 REMOVED

JUNE 04 MAY 05 404 8222004 REMOVED

JUNE 05MAY06 5472 1180611706 REMOVED

JUNE 06 MAY 07 21 68 NONE

5YEAR AVERAGE 2226 52 06
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OPERATION AND MAINTENANCE

AFTER SEVERAL YEARSYEAR OF OPERATION IT WAS REALIZED THAT MORE FLOW WAS ARRIVING AT THE CARKEEK CSO
PLANT THAN ANTICIPATED IN DESIGN TO MEET THE AGREEDUPON TRANSFER OF 225XAWWF THE TRANSFER

OF FLOW TO WP WAS INCREASED FROM 84 MGD TO 92 MGD THISTHI INCREASED PUMPING HAS THE

POTENTIAL TO INCREASE OVERFLOWSOVERFLOW AT THE DOWNSTREAM 1TH AVE OVERFLOW WEIR TO PREVENT THISTHI

ECOLOGY AGREED TO TEMPORARY MODIFIED PUMPING PROTOCOL WHERE THE CARKEEK PUMP STATION WILL

AUTOMATICALLY THROTTLE BACK TO 81 MGD IF THE 1TH AVE WEIR LEVEL REACHESREACHE 11796 STORING AND

TREATING FLOWSFLOW ABOVE 81 MGD AT THE PLANT WHEN THE LEVEL DROPSDROP BELOW 11796 FOR 10 MINUTESMINUTE
THE PUMPSPUMP WILL RESUME PUMPING 92 MGD THISTHI MODIFIED PUMPING REGIME WILL CONTINUE UNTIL THE

CSO CONTROL PROJECT FOR 1TH NW CSO IS BUILT

PUMP SET WAS COMMISSIONED INTO SERVICE IN DECEMBER 2005 AS PART OF THE REPLACEMENT

PROJECT BUT IT CONTINUED TO EXPERIENCE VIBRATIONSVIBRATION AND SHUTDOWNSSHUTDOWN AS RESULT OF VIBRATIONSVIBRATION AND

HIGH BEARING TEMPERATURESTEMPERATURE THROUGH JANUARY OF 2006 IT WAS TAKEN OUT OF SERVICE ON FEBRUARY 8TH

FOR REDESIGN OF THE SHAFT AND THRUST BEARING THE RECONFIGURED FIRST STAGE PUMP WAS INSTALLED IN

JUNE 2006 AND THE SECOND WAS INSTALLED IN AUGUST 2006 PUMP SET CONTINUED TO EXPERIENCE

VIBRATIONSVIBRATION FOR MOST OF THE 200607 REPORTING PERIOD MAINTENANCE MECHANICSMECHANIC CONCLUDED THAT THE

HIGH VIBRATIONSVIBRATION WERE THE RESULT OF PUMP BASE BEING LOOSE MECHANICSMECHANIC WELDED THE STIFFENER ON THE

SUCTION SIDE OF THE PUMP BASE TO MINIMIZE VIBRATIONSVIBRATION IN APRIL 2007 PUMP SETSSET AND WERE

ORDERED IN JANUARY 07 FOR DELIVERY IN AUGUST AND SEPTEMBER 2007 RESPECTIVELY BUT DELIVERY HAS

BEEN DELAYED DUE TO MANUFACTURING PROBLEMS PROBLEMSPROBLEM ASSOCIATED WITH THE EXISTING FLAPPER

CHECK VALVE ON PUMP SET WERE ALSO IDENTIFIED MAINTENANCE IS AWAITING THE DELIVERY OF FAST

CLOSING FLAPPER CHECK VALVE

THE INSTATION FLOWMETER WAS READING LOW COMPARED TO HISTORICAL DATA AND PORTABLE METER

MAINTENANCE REPLACED AN ELECTRONICSELECTRONIC CARD TO ADDRESSADDRES THISTHI PROBLEM BOTH INFLUENT AND EFFLUENT

SAMPLERSSAMPLER ARE SCHEDULED TO BE PURGED WEEKLY TO KEEP THEM CLEAN OPERABLE AND READY FOR AN

EVENT

MONTHLY REFRESHER TRAINING FOR THE OFFSITE CREW WAS GIVEN DURING THE WET SEASON STAFF WILL

CONTINUE TO MAKE IMPROVEMENTSIMPROVEMENT IN TRAINING PLANNING AND DOCUMENTATION TO MAINTAIN SMOOTH

OPERATION OF THE CARKEEK CSO TREATMENT PLANT

CARKEEK DECHLORINATION PROLECT

THISTHI IS THE SECOND YEAR OF OPERATION OF THE DECHLORINATION SYSTEM INSTALLED IN 2005 TO MEET THE

FECAL AND RESIDUAL CHLORINE PERMIT LIMITSLIMIT THAT WENT INTO EFFECT ON JANUARY 2006 THE

DISINFECTION AND THE DECHLORINATION SYSTEMSSYSTEM PERFORMED VERY WELL SECOND SODIUM BISULFITE

PUMP WAS INSTALLED IN JUNE 2007 AS BACKUP TO THE PRIMARY BISULFITE PUMP AND THE LOOP

CONTROLSCONTROL WERE MODIFIED TO PROVIDE AUTOMATIC SWITCH OVER TO THE BACKUP PUMP IN THE EVENT THE

PRIMARY WERE TO FAIL PREDECHLORINATION ANALYZER WAS INSTALLED IN JANUARY 2007 TO MEASURE THE

RESIDUAL CHLORINE AT THE END OF THE SEDIMENTATION TANK 2 SUBMERSIBLE SAMPLING PUMP WAS

INSTALLED TO PUMP THE PREDECHLORINATED FLOWSFLOW TO THE NEW RESIDUAL CHLORINE ANALYZER AT THE SAME

TIME KING COUNTY IS AWAITING THE DELIVERY OF THE COMMUNICATION CONTROL PANEL FOR THE

DECHLORINATION PROCESS ONCE THE CONTROL PANEL IS INSTALLED THE DECHLORINATION PLC WILL BE

MODIFIED TO INCORPORATE THE PREDECHLORINATION RESIDUAL SIGNAL TO FURTHER OPTIMIZE BOTH

DISINFECTION AND DECHLORINATION DOSAGE CONTROLS LEVEL SENSORSSENSOR AND TRANSMITTERSTRANSMITTER WERE INSTALLED

ON THE HYPOCHLORITE STORAGE TANKSTANK IN MAY 2007 AN ADDITIONAL BAFFLE WAS ADDED AT THE MIDLENGTH

OF EACH SEDIMENTATION TANK TO IMPROVE DISPERSION OF HYPOCHLORITE IN THE 050 FLOWSFLOW IN JANUARY

2007 THE TEMPORARY STAINLESSSTAINLES STEEL DOUBLE WALLED BISULFITE STORAGE TANK WAS REPLACED WITH

1000GALLON CAPACITY DOUBLE WALLED FIBERGLASSFIBERGLAS STORAGE TANK IN MAY 2007
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TABLE B4 SUMMARY OF CARKEEK CSO PLANT 200607 EVENT DATA

TOTAL
CARKEEK CARKEEK

CARKEEK CARKEEK CARKEEK CARKEEK EFFLUENT CARKEEK

INFLOW INFLOW DISCHARGE DISCHARGE
TOTAL

TSS TSS EFFI SETTL CARKEEK
AVG EFFI EFF I

MONTH DAY
EVENT VOLUME EVENT VOLUME

INFLUENT FECAL RESIDUAL

TSS IBS
DISCHARGED REMOVAL SOLIDSSOLID EFFI PH

NUMBER MGD NUMBER MGD CARKEEK MLLHR
COLIFORM CHLORINE

11 00 ML UGLWP IBS

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER 24 0004 ND ND

EVENTDAILY

MAX

MON
0004 1000

TOTALAVG

NOVEMBER 0004

00385 61 61

1005 055 159 148 01 67 2115 52

0279 56 56

10 0015 11 11

12 1074 0505 654 166 01 65 63

15 064 014 422 7717 01 64 32

19 0059 107 107

20 0035 26 26

21 9A 1024 4A 032 128 45 01 66 234

22 9B 0579 4B 053 188 94 01 66 26

23 10 0178 131 131

26 11 0184 92 92

EVENTDAILY

MAX

MON
11 51 20 2040 1018 501 01 66 81

TOTALAVG

DECEMBER 11 LA 06 01 631 109 01 68 359
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TOTAL
CARKEEK CARKEEK

CARKEEK CARKEEK CARKEEK CARKEEK EFFLUENT CARKEEK

INFLOW INFLOW DISCHARGE DISCHARGE
TOTAL

TSS TSS EFFI SETTL CARKEEK
AVG EFFI EFF I

INFLUENT FECAL RESIDUALMONTH DAY
EVENT VOLUME EVENT VOLUME

TSS IBS
DISCHARGED REMOVAL SOLIDSSOLID EFFI PH

COLIFORM CHLORINE
NUMBER MGD NUMBER MGD CARKEEK MLLHR

11 00 ML UGLWP IBS

12 LB 02 70

14 2A 89 2A 82 744 892 04 64 140 31

15 2B 08 2B 08 90 72 01 66 115000 24

20 3A 02 96 11

21 3B 003 21

24 4A 17 3A 09 1359 280 01 64 40 39

25 4B 01

26 4C 74 3B 73 1052 1039 01 64 20 41

27 4D 22 3C 21 538 217 01 66 24

28 4E 001

EVENTDAILY

MAX

MON
221 195 4603 2630 429 01 65 48 86

TOTALAVG

JANUARY 05 02 122 93 10 64 75 198

01 39

03 284 31

00

01 41

EVENTDAILY

MAX

MON
10 02 489 133 728 10 64 75 198

TOTALAVG

FEBRUARY

MARCH 19 01 ND ND 452 18

EVENTDAILY

MAX

MON
01 452 180 960

TOTALAVG

APRIL
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TOTAL
CARKEEK CARKEEK

CARKEEK CARKEEK CARKEEK CARKEEK
TOTAL

EFFLUENT CARKEEK
AVG EFFI EFF I

INFLOW INFLOW DISCHARGE DISCHARGE TSS TSS EFFI SETTL CARKEEK
FECAL RESIDUALINFLUENTMONTH DAY

EVENT VOLUME EVENT VOLUME ISCHARGED REMOVAL SOLIDSSOLID EFFI PH
COLIFORM CHLORINE

NUMBER MGD NUMBER MGD
TSS IBS

CARKEEK MLLHR
11 00 ML UGLWP IBS

MAY 20 003 ND ND 38 20

EVENTDAILY

MAX

MON
003 38 20 947

TOTALAVG

TOTAL 20 284 217 7626 3801

ANNUAL 502 01
AVGGEM
MMMAX OR

10 6468 75 359
MAX

TABLE B5 200607 CARKEEK ANNUAL VALUESVALUE

MAXIMUM
ANNUAL EVENT MAXIMUM

ANNUAL
TOTAL TOTAL AVERAGE MAXIMUM

MONTHLY
OF DAILY

NOOF INFLOW DISCHARGE
CARKEEK CARKEEK

AVERAGE
CARKEEK CARKEEK

GEOMEAN
AVERAGESAVERAGE

DISCHAGE VOLUME VOLUME
TSS IBS TSS LBS

CARKEEK
SETTLEABLE SETTLEABLE

CARKEEK
OF

EVENTSEVENT MGD MGD TSSTS EFFI FECAL
IN DISCHARGED

RECOVERY
SOLIDSSOLID SOLIDSSOLID

COLIFORMSCOLIFORM
CARKEEK

MLLLHR MLLLHR EFFI RES
100 ML

C12 UGL

INCLUDING

ALL 284 217 7626 3801 502 01 10 75 359

DISCHARGE

EVENTSEVENT
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JUNE 2006MAY 2007

EXECUTIVE SUMMARY

THISTHI DOCUMENT CONSTITUTESCONSTITUTE THE FIRST ANNUAL
REPORT

OF THE ELLIOTT WEST CSO EWCSO PUMP
STATION AS CSO FACILITY EWCSO BEGAN TO OPERATE AS CSO FACILITY IN JULY OF 2005 THE

FACILITY CURRENTLY OPERATESOPERATE UNDER THE PERMIT FOR WEST POINT TREATMENT PLANT WASHINGTON STATE

DEPARTMENT OF ECOLOGY PERMIT NUMBER WA0029 1811 IN EFFECT FROM JANUARY 2004 THROUGH

DECEMBER 31 2008 EFFECTIVE JANUARY 2006 NEW PERMIT LIMITSLIMIT FOR FECAL COLIFORM NUMBERSNUMBER AND

RESIDUAL CHLORINE FOR ELLIOTT WEST CSO DISCHARGE WENT INTO EFFECT

200607 MARKED THE SECOND YEAR OF OPERATION OF EWCSO FACILITY DESPITE NEAR NORMAL RAINFALL

OVER THE YEAR THE
PATTERN

OF RAINFALL CREATED SIGNIFICANT CHALLENGESCHALLENGE FOR THE REGION NOVEMBER AND

DECEMBER 2006 BROUGHT SEVERAL LARGE STORMSSTORM AND INTENSE RAIN APPROXIMATELY ONETHIRD OF THE

ANNUAL RAINFALL OCCUNED DURING TWO STORMSSTORM OCCURRING NOVEMBER 215 867 INCHESINCHE AND

DECEMBER 915 412 INCHES 18 INCHESINCHE OF RAIN FELL ON 1214 ALONE ALTHOUGH PRODUCING LESSLES

TOTAL RAINFALL THAN THE NOVEMBER STORM THE DECEMBER STORM WAS EXTREMELY INTENSE THESE RAINSRAIN

ACCOMPANIED BY WINDSWIND UP TO 70 MILESMILE PER HOUR POWER OUTAGESOUTAGE AND FLOODING SEVERELY IMPACTED

THE COUNTYSCOUNTY SEWER SYSTEM WITH THE STORM ENTERING THE REGION FROM THE SOUTHEAST MOVING FROM

THE ALKI AREA ACROSSACROS THE CITY TO THE MADISON VALLEY AREA AND UP TO LAURELHURST THE RESULTING HIGH

COMBINED SEWER FLOWSFLOW IMPACTED COUNTY FACILITIESFACILITIE ALONG THE DUWAMISH RIVER AND UPSTREAM OF THE

MERCERELLIOTT WEST FACILITIES

FOR THE CSO YEAR 200607 EWCSO FACILITY RECEIVED TOTAL OF 707 MG OF CSO FLOW OUT OF

WHICH 489 MG WERE TREATED AND DISCHARGED OUT OF THE EWCSO OUTFALL AT THE DENNY REGULATOR

STATION LOCATED IN THE MYRTLE EDWARDSEDWARD PARK THE SECOND YEAR WAS CHARACTERIZED BY SIGNIFICANTLY

HIGHER INFLOW AND DISCHARGESDISCHARGE IMPROVEMENTSIMPROVEMENT TO THE INSTRUMENTATION SAMPLING AND EQUIPMENT

RELIABILITY AND CONTINUED EFFORTSEFFORT TO RESOLVE THE ISSUESISSUE WITH HYDRAULIC LIMITATIONSLIMITATION OF THE FACILITY

SCREENING OF FLOATABLE MATTER CHEMICAL DOSING AND MIXING AND PERMIT COMPLIANCE THE FACILITY

ALSO CONTINUED TO RECEIVE DRY WEATHER FLOWSFLOW FROM THE CITY OF SEATTLE SEWERSSEWER ALBEIT LOWER

COMPARED TO THE PREVIOUSPREVIOU CSO YEAR DESPITE CLEANING OPERATIONSOPERATION THE CITY CONDUCTED IN SUMMERSSUMMER

OF 2006 AND 2007 KING COUNTY ESTABLISHED AN EMERGENCY CONTRACT AND BROUGHT ONBOARD AN

ENGINEERING CONSULTANT FIRM TO RESOLVE THE FACILITYSFACILITY PERFORMANCE ISSUESISSUE AND CONSEQUENTLY HELP THE

FACILITY MEET PERMIT COMPLIANCE

BACKGROUND

EWCSO WAS BUILT AS PART OF THE DENNY WAYLAKE UNION CSO PROJECT TO MEET THE FEDERAL AND

STATE REQUIREMENTSREQUIREMENT FOR CONTROL OF CITY OF SEATTLE CSO AND KING COUNTYSCOUNTY DEXTER CSO DISCHARGESDISCHARGE

INTO LAKE UNION AND KING COUNTYSCOUNTY DENNY WAY CSO DISCHARGESDISCHARGE INTO ELLIOTT BAY ELLIOTT WEST

CSO PUMPING FACILITY AND THE 72 MG MERCER
STORAGE

TUNNEL ARE THE TWO BIGGEST COMPONENTSCOMPONENT OF
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THISTHI PROJECT THE 6200 FEET LONG 14FT 8IN DIAMETER MERCER TUNNEL RECEIVESRECEIVE CSO FLOWSFLOW DIVERTED

FROM ELLIOTT BAY INTERCEPTOR EBI LAKE UNION TUNNEL CENTRAL TRUNK CITY OF SEATTLE PHASE

PIPELINESPIPELINE AND ELLIOTT WEST CSO PIPELINES ELLIOTT WEST PUMP STATION IS EQUIPPED WITH

DEWATERING SUMP PUMPSPUMP AND MAIN PUMPS THE PLC FOR THE EW PUMP STATION RUNSRUN IN CONTROL

MODESMODE

1 STANDBY MODE UNDER THISTHI MODE THE TUNNEL IS EMPTY AND DRY AND ONLY THE DEWATERING

PUMPSPUMP OPERATE OCCASIONALLY TO EMPTY ANY SEEPAGE THE STATION CAN ALSO BE IN THE

STANDBY MODE WHEN THE TUNNEL IS PARTIALLY FULL BUT THE EBI LEVEL 985 FT IS TOO HIGH TO

RECEIVE THE FLOWSFLOW RETURNED TO WEST POINT FROM EWCSO

2 STORAGE MODE DURING THISTHI MODE THE COMBINED STORMWATER AND WASTEWATER FLOWSFLOW START

ENTERING THE TUNNEL AND THE DEWATERING PUMPSPUMP CONTINUE TO RUN AUTOMATICALLY BASED ON

LEVEL THE DEWATERING PUMPSPUMP SHUTOFF UPON THE WETWELL LEVEL REACHING AN ELEVATION OF 77

VERIFY AND THE MAIN PUMP SUCTION VALVESVALVE OPEN

3 DEWATERING MODE THE LEAD MAIN PUMP STARTSSTART UPON THE WETWELL LEVEL REACHING AN

ELEVATION OF 77 IF SELECTED BY THE OPERATOR THE SECOND MAIN PUMP CAN ALSO RUN IN

PARALLEL TO THE LEAD PUMP THE PUMP DISCHARGE IS RECYCLED TO WEST POINT VIA THE 36 PIPE

CONNECTION TO EBI FLOWSFLOW TO THISTHI 36 PIPE ARE REGULATED BY THE PUMP DISCHARGE CHANNEL

SLUICE GATE WHEN THE EBI LEVEL RISESRISE ABOVE ELEVATION 985 VERIFY THE MAIN PUMPSPUMP
SHUTOFF AND THE STATION GOESGOE INTO STANDBY MODE DURING THE PUMPDOWN CYCLE THE MAIN

PUMPSPUMP PUMPSPUMP DOWN THE STORED FLOWSFLOW TO AN ELEVATION OF 7400 FT BEFORE SHUTTING DOWN

AND THE DEWATERING SUMP PUMPSPUMP PUMP THE WETWELL ELEVATION OF 6500 FT VERIFY

4 PUMP AND TREAT MODE THE PUMP STATION ENTERSENTER THISTHI MODE WHEN THE WETWELL LEVEL

REACHESREACHE AN ELEVATION OF 940 THE PUMP DISCHARGE CHANNEL SLUICE
GATESGATE CLOSESCLOSE AND THE

MAIN PUMPSPUMP AUTOMATICALLY START STOP AND CHANGE SPEEDSSPEED TO MAINTAIN LEVEL SET POINT THE

CSOSCSO FLOWSFLOW ARE SCREENED AS THEY OVERFLOW WEIR INTO THE EFFLUENT CHANNEL THEN FLOW INTO

THE EFFLUENT DROP STRUCTURE WHERE THEY GET
DISINFECTED WITH HYPOCHLORITE BEFORE ENTERING

THE 96 ELLIOTT WEST EFFLUENT LINE THAT HEADSHEAD TO THE DENNY REGULATOR STATION CHLORINATED

EFFLUENT IS DECHLORINATED WITH SODIUM BISULFITE AT THE DECHLORINATION VAULT JUST UPSTREAM

OF THE DENNY REGULATOR BEFORE IT IS DISCHARGED INTO ELLIOTT BAY THROUGH THE ELLIOTT WEST

OUTFALL

5 PUMP TREAT EXTREME EVENT MODE AN EXTREME EVENT IS WHEN BIG STORM OCCURSOCCUR

DURING HIGH TIDE FORCING THE TIDE FLAP GATESGATE ON STORMWATER CONVEYANCE DIVERT ADDITIONAL

STORMWATER TO THE EBI INSTEAD OF DISCHARGING AT ELLIOTT BAY THEREBY INCREASING THE LEVEL

IN THE EBI AND AT THE DENNY WAY REGULATOR STATION TO PROVIDE ADDITIONAL STORAGE FOR THE

EXTRA FLOWSFLOW THE PUMP STATION GOESGOE INTO PUMP AND TREAT MODE AT LOWER WETWELL LEVEL

ANY ADDITIONAL INFLOW THAT CANNOT BE PUMPED FOR CSO TREATMENT PASSPAS THROUGH THE

WETWELL OVERFLOW INTO THE WETWELL DROP STRUCTURE

6 UNTREATED DISCHARGESDISCHARGE AT DENNY REGULATOR WHEN ELLIOTT WEST CSO FACILITYSFACILITY PLANNED

CAPACITY OF 250 MUD IS EXCEEDED UNTREATED CSO DISCHARGESDISCHARGE OCCUR AT DENNY REGULATOR

VIA THE DENNY WAY CSO OUTFALL
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AUTOSAMPLERSAUTOSAMPLER COLLECT FLOWPACED COMPOSITE SAMPLESSAMPLE OF THE UNTREATED CSO FLOWSFLOW RETURNED TO

WEST POINT AT ELLIOTT WEST PUMP STATION AND SAMPLESSAMPLE OF THE TREATED CSO FLOWSFLOW DISCHARGED FROM

THE NEW ELLIOTT WEST OUTFALL TRANSITION STRUCTURE THE FECAL GRAB SAMPLESSAMPLE ARE COLLECTED FROM

SAMPLE TAP ON THE EFFLUENT SAMPLE LINE TO THE EFFLUENT COMPOSITE SAMPLER FOR THE 200606 CSO

YEAR DISINFECTION AND DECHLORINATION DOSESDOSE WERE FLOW PACE CONTROLLED PLC SAFETY INTERLOCKSINTERLOCK FOR

THE CHEMICAL CONTROL SYSTEMSSYSTEM ABORT DISINFECTION IN THE EVENT OF DECHLORINATION SYSTEM FAILURE

THE PERMIT LIMITSLIMIT EFFECTIVE BEGINNING JANUARY 2006 THROUGH THE END OF THE PERMIT ARE SHOWN

ON TABLE CI

TABLE CI PERMIT LIMITSLIMIT DURING 200607

TOTAL SUSPENDED SOLIDSSOLID
REPORT 50 NA

REMOVAL EFFICIENCY

400100 ML
FECAL COLIFORM BACTERIA REPORT NA

GEOMETRIC MEAN

SETTLEABLE SOLIDSSOLID MIIHR 9 MAXIMUM 03 NA

NUMBER OF EVENTSEVENT PER YEAR REPORT REPORT NA

AVERAGE VOLUME PER YEAR
REPORT REPORT NA

MILLION GALLONSGALLON

PAMNIETER AVERAGE MCM TY MAXIMUN OF DAILY AVERAGESD

TOTAL RESIDUAL CHLORINE NA 44 PGL

THE YEARIY LIMITATIONSLIMITATION WILL BE CALCUIATED USING PEREVENT DATA POINTS DATA SHALL BE COLLECTED AND REPORTED ON

SCHEDULE CONCURRENT WITH THE ANNUAL CSO REPORT JUNE TO MAY 31 OF THE FOLLOWING YEAR TO INCLUDE THE ENTIRE

WET SEASON FOR PURPOSESPURPOSE OF DETERMINING COMPLIANCE WITH THESE LIMITATIONS

LONGTERM AVERAGE WILL BE CALCUIATED USING DATA COLLECTED OVER FULL PERMIT CYCLE DATA SHALL BE COILECTED AND

REPORTED FOR THE PERIOD OF THE PERMIT CYCLE PRIOR TO PERMIT RENEWAL

THE TOTAL REMOVAL EFFICIENCY FOR TSS IS TO BE CALCULATED ON MASSMAS BALANCE BASISBASI AS THE PERCENT OF SOLIDSSOLID

CAPTURED AT THE CSO TREATMENT FACILITY AND THEN PERMANENTIY REMOVED AT THE WEST POINT TREATMENT PLANT OR

SOUTH PLANT THE REPORTED MONTHLY AVERAGE TSS REMOVAI EFFICIENCY AT WEST POINT MAY BE USED FOR CALCULATING

THE TOTAL REMOVAL EFFICIENCY FOR THE CSO TREATMENT FACILITY

THE MAXIMUM
DAILY

EFFLUENT CONCENTRATION DETERMINED FROM CONTINUOUSCONTINUOU MEASUREMENT IS CALCUIATED AS THE

AVERAGE OF THE POLIUTANT CONCENTRATIONSCONCENTRATION MEASURED OVER THE DAY
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TABLE C2 SUMMARIZESSUMMARIZE PERFORMANCE OF THE MERCERELLIOTT WEST CSO TREATMENT PLANT IN 200607

THERE WERE 28 INFLOW EVENTSEVENT INTO THE MERCER TUNNEL AND 13 DISCHARGE EVENTSEVENT OUT OF THE ELLIOTT

WEST CSO OUTFALL THE TOTAL INFLOW AND DISCHARGE VOLUMESVOLUME FOR THE REPORTING PERIOD WERE 7070

AND 4892 MUD RESPECTIVELY

TABLE C2 MERCERELLIOTT WEST CSO PERMIT PERFORMANCE IN 200607

PERFORMANC PERMIT
PARAMETER

CONDITIONSCONDITION

NUMBER OF EVENTSEVENT IN YEAR 13 NA

TOTAL VOLUME IN YEAR MILLION GALLONSGALLON 4892 NA

SETTLEABLE SOLIDSSOLID AVG ANNUAL MLLHRC 11 03

SETTLEABLE SOLIDSSOLID MAX EVENT IN YEAR MILHR 03 9

SUSPENDED SOLIDSSOLID REMOVAL ANNUAL 295 50

FECAL COLIFORM MAXIMUM MONTHLY GEOMETRIC MEAN CFU1 00MLB 3382 1700

TOTAL RESIDUAL CHLORINE HIGHEST MAX DAILY UGLB 986 44

COMPLIANCE ASSESSED OVER 5YEAR AVERAGE

THE FECAL COLIFORM AND TOTAL RESIDUAL CHLORINE PERMIT LIMITSLIMIT WENT INTO EFFECT JAN 2006

1291507 DESIGNATED AS THE ONE UNTREATED EVENT PER YEAR AND DROPPED FROM ANNUAL SOLIDSSOLID COMPLIANCE CALCULATIONS

DURING THISTHI PERIOD

1 THE ANNUAL AVERAGE TSS REMOVAL WAS 295 INCLUSIVE OF ALL THE DISCHARGE EVENTSEVENT FOR THE

YEAR THE MINIMUM TSS REMOVAL LIMIT OF 50 WAS NOT MET

2 THE ANNUAL SETTLEABLE SOLIDSSOLID CONCENTRATION FOR THE DISCHARGE EVENTSEVENT AVERAGED 111 MLLHR

DID NOT MEET THE PERMIT LIMIT OF 03 MLLHR INCLUSIVE OF ALL THE DISCHARGE EVENTS

3 DISCHARGE EVENTSEVENT ON NOVEMBER 15TH NOVEMBER 28TH AND DECEMBER 11TH EXCEEDED THE

DAILY MAXIMUM SETTLEABLE SOLIDSSOLID EVENT LIMIT OF 19 MLLHR SOME OF THE CAUSESCAUSE FOR

EXCEEDING THE DAILY LIMITSLIMIT INCLUDE SEDIMENT BUILDUP IN THE EFFLUENT SAMPLER STILLING WELL

AND SAMPLING UNDER LOW FLOW CONDITIONS

4 FOR EARLY PART OF THISTHI MONITORING PERIOD THERE WERE SEVERAL ISSUESISSUE WITH DISINFECTION

SYSTEM THAT RESULTED IN POOR DISINFECTION AS RESULT THE FECAL COLIFORM LIMIT WAS NOT MET

IN THE MONTH OF NOVEMBER HOWEVER THE EFFORTSEFFORT OF THE STARTUP ENGINEER TO IMPROVE THE

DOSING CONTROLSCONTROL SEEMED TO PAY SOME DIVIDENDSDIVIDEND AS THE EFFLUENT FECAL COLIFORM LIMIT WAS

MET THE REST OF THE MONITORING PERIOD

5 EFFLUENT RESIDUAL CHLORINE LIMIT OF 44 JIG AS MAXIMUM DAILY AVERAGE WENT INTO EFFECT

ON JANUARY 1ST 2006 FOR MOST PART
OF THISTHI MONITORING PERIOD THERE WERE SEVERAL ISSUESISSUE

WITH THE DISINFECTION AND DECHLORINATION SYSTEMSSYSTEM THAT PREVENTED THEM FROM EFFECTIVELY

DECHLORINATING THE DISCHARGED FLOWS AS RESULT THE EFFLUENT RESIDUAL CHLORINE LIMIT WAS

NOT MET
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6 THOUGH THERE HAS BEEN SIGNIFICANT IMPROVEMENT IN SAMPLE COLLECTION COMPARED TO

PREVIOUSPREVIOU ON OCCASION PERMIT SAMPLESSAMPLE WERE NOT COLLECTED OFTEN IT WAS THE RESULT OF

EQUIPMENT FAILURE MONTHLY REFRESHER TRAINING SESSIONSSESSION WERE HELD FOR THE OFFSITE STAFF TO

REINFORCE THE PERMIT SAMPLING REQUIREMENTS

TABLE C3 FIVEYEAR AVERAGE OF EVENTSEVENT AND FLOW

YEAR DISCHARGE FLOW MG TREATED NUMBER OF ONCE PER YEAR

DISCHARGE EVENTSEVENT UNTREATED EVENT

JUNE 05 MAY 06 NO EVENT REMOVED

JUNE 06 MAY 07 48920 13 1291506 REMOVED

5YEAR AVERAGE NA NA NA

OPERATION AND MAINTENANCE

THE CSO REPORTING YEAR 200607 WAS THE SECOND YEAR OF OPERATION FOR THE ELLIOTT WEST CSO

FACILITY AS STATED IN THE 200506 CSO ANNUAL REPORT THE FACILITY HAD NOT GONE THROUGH

THOROUGH COMMISSIONING PHASE UNDER CSO CONDITIONSCONDITION DUE TO THE CONSTRUCTION DELAYS SOME

COMPONENT TESTING BY MEANSMEAN OF DRY RUN SIMULATION WAS DONE PRIOR TO THE START OF 200506 CSO
SEASON WHEN THE STORMSSTORM STARTED OCCURRING SEVERAL ISSUESISSUE EMERGED PERTAINING TO THE EQUIPMENT

PERFORMANCE EQUIPMENT ACCESSACCES EQUIPMENT WARRANTY AND INSTRUMENTATIONPLC AND POSED LOTSLOT OF

CHALLENGES STARTUP ENGINEER WAS BROUGHT ON BOARD IN FEBRUARY 2006 TO START ADDRESSING VARIOUSVARIOU

INSTRUMENTATION AND OPERATIONAL PROBLEMS FOR MOST PART
OF THE PREVIOUSPREVIOU MONITORING PERIOD THE

STARTUP ENGINEER WORKED ON INSTRUMENTATION ISSUESISSUE THAT WERE CONTRIBUTING TO THE EQUIPMENT

FAILURE ALSO KING COUNTY WORKED WITH CITY OF SEATTLE TO CLEAN UP THEIR SEWERSSEWER TO MINIMIZE DRY

WEATHER FLOWSFLOW INTO MERCER TUNNEL THEREBY MINIMIZING THE PROBLEMSPROBLEM WITH THE DEWATERING SUMP

PUMPS FLOWMETER WAS INSTALLED ON THE DEWATERING SUMP PUMP DISCHARGE LINE TO MEASURE THE

FLOW AND FOR COLLECTION OF COMPOSITE SAMPLE OF THESE FLOWS STAND ALONE SAMPLE CIRCULATION

PUMP WAS INSTALLED TO IMPROVE RELIABILITY OF THE SAMPLING OF FLOWSFLOW RETUNED TO WEST POINT

TREATMENT PLANT BY EWCSOSEWCSO MAIN PUMP ELECTRICAL MODIFICATIONSMODIFICATION TO THE SUBMERSIBLE EFFLUENT

SAMPLE TSAM PUMP WERE MADE TO ENABLE QUICK REPLACEMENT OF THE PUMP WITH SPARE UNIT TO

ENSURE SAMPLING OF THE DISCHARGED FLOWS ALSO THE EFFLUENT SAMPLING SET UP WAS MODIFIED TO

ENSURE THE CONSISTENT ONLINE MEASUREMENT OF EFFLUENT RESIDUAL CHLORINE AND PH THE COLORIMETRIC

EFFLUENT CHLORINE RESIDUAL ANALYZER HACH C117 WAS REPLACED WITH AN AMPEROMETRIC MODEL

WALLACE TIERNAN MICRO2000

IN 200607 CSO YEAR THE STARTUP ENGINEER CONTINUED TO ADDRESSADDRES VARIOUSVARIOU ISSUESISSUE IN AN EFFORT TO

IMPROVE THE PERFORMANCE OF EWCSO FACILITY IN MEETING PERMIT COMPLIANCE DURING THISTHI CSO

MONITORING YEAR SIGNIFICANT PROBLEMSPROBLEM SURFACED UNDER HIGH FLOW ANDOR HIGH TIDE CONDITIONS

THESE PROBLEMSPROBLEM INCLUDE

SURCHARGING OF THE OUTFALL TRANSITION STRUCTURE DECHLORINATION STRUCTURE AND THE

EWCSO EFFLUENT TRANSFER LINE DUE TO HYDRAULIC LIMITATIONS THESE CONDITION LEAD OFTEN TO

POOR DISINFECTION ANDOR DECHLORINATION AND ON OCCASION TO SURFACE DISCHARGESDISCHARGE OUT OF THE

COVERSCOVER ON THE OUTFALL TRANSITION AND DECHLORINATION STRUCTURESSTRUCTURE
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POOR MIXING OF THE HYPOCHIORITE AND BISULFITE AT THEIR POINTSPOINT OF INJECTION CAUSING POOR

DISINFECTION ANDOR POOR DECHLORINATION AND

ON ONE OCCASION THE INTENSITY OF THE STORM EVENTSEVENT DELAYED THE SCHEDULED HYPOCHLORITE

DELIVERY WHICH IN TURN LED TO TOTAL DEPLETION OF HYPOCHLORITE INVENTORY AT EWCSO AND

DISINFECTION FAILURE

DECHLORINATION SAMPLE PUMP INTAKE WAS INSTALLED INCONECTLY AT THE TIME OF THE CONSTRUCTION AND

AS RESULT THE DECHLORINATION SAMPLE DSAM PUMP WAS PUMPING DECHLORINATED DISCHARGE

SAMPLE AS OPPOSED TO UNDECHLORINATED DISCHARGE SAMPLE THE SAMPLE INTAKE WAS EXTENDED

UPSTREAM INTO THE 96 EWCSO EFFLUENT TRANSFER LINE AND THE DSAM PUMP WAS RELOCATED TO

STILLING WELL BUILT TO ISOLATE THE PREDECHLORINATED FLOW FROM POSTDECHLORINATED FLOWS HOWEVER
IT WAS LATER DISCOVERED THAT THE POST DECHLORINATED FLOWSFLOW WERE ENTERING THE STILLING WELL DURING

HIGH TIDE CONDITIONS ALSO THE DSAM PUMP WAS LATER FOUND TO BE COMPLETELY CONODED FROM

EXPOSURE TO HYPO CHLORITE AND BISULFITE THE STILLING WELL WAS ALSO SILTING UP KING COUNTY HAS

COME TO THE CONCLUSION THAT THE RESOLUTION OF THESE PROBLEMSPROBLEM WOULD REQUIRE REDESIGN OF THE

DECHLORINATION STRUCTURE INCORPORATION OF PREDECHLORINATION RESIDUAL CHLORINE ANALYZER

INSTALLED WITH THE INTENT OF IMPROVING THE DOSING CONTROLSCONTROL OF DISINFECTION AND DECHLORINATION HAD

TO BE HELD OFF TILL THE REDESIGN OF THE DECHLORINATION STRUCTURE IS COMPLETE MODIFICATIONSMODIFICATION MADE TO

THE EFFLUENT SAMPLE TSAM MOUNTING THE SUBMERSIBLE PUMP ON SKID MOVING THE POWER

CONNECTIONSCONNECTION OUT OF WATER AND PURCHASING SPARE PUMP LED TO SIGNIFICANT IMPROVEMENT IN

COLLECTION OF PERMIT COMPLIANCE SAMPLING EFFLUENT COMPOSITE EFFLUENT FECAL GRABSGRAB CHLORINE

RESIDUAL AND PH MONITORING COMPARED TO PREVIOUSPREVIOU CSO SEASON

ONGOING PROBLEMSPROBLEM WITH THE HYDRAULIC LIMITATIONSLIMITATION OF EWCSO SYSTEM OBSERVED DURING NOVEMBER

AND DECEMBER OF 2006 PROMPTED KING COUNTY TO ISSUE AN EMERGENCY CONTRACT TO BRING AN

ENGINEERING CONSULTANT ON BOARD LATE DECEMBER TO ANALYZE VARIOUSVARIOU PERFORMANCE ISSUESISSUE AND

FORMULATE SOLUTIONSSOLUTION TO ACHIEVE CONSISTENT PERMIT COMPLIANCE HYDRAULIC ANALYSISANALYSI INDICATED

REMOVAL OF THE DUCKBILL VALVE ON THE OUTFALL WOULD ALLEVIATE SOME OF THE HEAD LOSSLOS IN THE

DECHLORINATION STRUCTURE THE DUCK BILL VALVE WAS REMOVED IN MARCH OF 2007 HYDRAULIC ANALYSISANALYSI

SUGGESTSSUGGEST THAT THERE WILL STILL LIKELY BE HYDRAULIC LIMITATIONSLIMITATION ESPECIALLY UNDER HIGH FLOW ANDOR

HIGH TIDE CONDITIONSCONDITION THAT WILL LEAD TO SURCHARGING OF THE OUTFALL TRANSITION STRUCTURE DECHLORINATION

STRUCTURE AND THE EWCSO TRANSFER LINE TO AVOID THE CONSEQUENCESCONSEQUENCE SUCH AS SURFACE DISCHARGESDISCHARGE IN

THE MYRTTLE EDWARDSEDWARD PARK THE CONSULTANT IS DESIGNING AN ABOVE GRADE STRUCTURE BE BUILT ON TOP OF

THE EXISTING DECHLORINATION STRUCTURE

THE FOLLOWING SECTIONSSECTION DESCRIBE WHAT THESE ISSUESISSUE WERE AND WHAT HAS BEEN AND IS BEING DONE TO

ADDRESSADDRES THEM

EQUIPMENT ISSUESISSUE

1 DEWATERING SUMP PUMPSPUMP DEWATERING SUMP PUMP FLOAT SWITCHESSWITCHE WHICH SERVE AS BACKUP

CONTROLSCONTROL FOR THE PUMPSPUMP WERE GETTING RAGGED UP FREQUENTLY AND WERE GETTING RIPPED OFF OF

THE WALL DURING HIGH FLOWS ALSO THE DISCHARGE FROM THE DEWATERING PUMPSPUMP WAS THE CAUSE

FOR CONOSION IN THE PUMP DISCHARGE CHANNEL

CORRECTIVE MEASURE FLOAT SWITCHESSWITCHE WERE REPLACED WITH PRESSURE TRANSDUCERSTRANSDUCER SEPTEMBER

2006 THE DISCHARGE PIPING WAS EXTENDED INTO THE DROP STRUCTURE TO ELIMINATE THE
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TURBULENCE THAT WAS CAUSING THE ODORSODOR AND CORROSION AND NEOPRENE FLAP GATE WAS

INSTALLED ON THE 36 SEWER CONNECTION TO THE ELLIOTT BAY INTERCEPTOR EBI TO PREVENT FOUL

AIR FROM ENTERING EWCSO FALL 2006

2 SAMPLING OF ELLIOTT WEST RECYCLED FLOWSFLOW TO WEST POINT THE AUTOSAMPLER COLLECTING

THE FLOWSFLOW PUMPED BY THE MAIN PUMPSPUMP RETURNED TO WEST POINT DESPITE THE ADDITION OF

STAND ALONE CIRCULATION PUMP DUE TO THE DISTANCE BETWEEN THE SAMPLE INTAKE IN THE PUMP

DISCHARGE CHANNEL AND THE SAMPLER LOCATED IN THE PUMP ROOM

CORRECTIVE MEASURE EARLY OCTOBER 2007 SAMPLE INTAKE WAS MODIFIED BY MAKING

PENETRATION THROUGH THE WALL BETWEEN THE PUMP ROOM AND THE DISCHARGE CHANNEL AND

INSERTING HARD PIPE TO SUPPLY THE RECYCLED FLOW SAMPLE TO THE AUTOSAMPLER THISTHI

MODIFICATION GREATLY REDUCED THE PUMPING DISTANCE AND KING COUNTY IS HOPEFUL THAT IT

WILL FACILITATE RELIABLE SAMPLING OF THE RECYCLED FLOWS

3 PREDECHLORINATION SAMPLING IT WAS DISCOVERED THAT DSAM PUMP PIPING WAS INSTALLED

INCONECTLY AT THE TIME OF CONSTRUCTION ALSO THE STILLING WELL DESIGN WAS FOUND TO BE

INADEQUATE SINCE THE UNDECHLORINATED AND DECHLORINATED FLOWSFLOW WERE STILL MIXING TOGETHER

THESE DISCREPANCIESDISCREPANCIE RESULTED IN DSAM PUMP PUMPING DECHLORINATED FLOW SAMPLE AS

OPPOSED TO UNDECHLORINATED SAMPLE

CORRECTIVE MEASURE SAMPLE INTAKE WAS MOVED 10 15 UPSTREAM INTO THE 96 EFFLUENT

TRANSFER LINE TO DELIVER UNDECHLORINATED BUT DISINFECTED FLOWSFLOW INTO THE REDESIGNED STILLING

WELL HOWEVER EVEN THISTHI REDESIGNED STILLING WELL WAS FOUND TO BE INADEQUATE UNDER HIGH

FLOW ANDOR HIGHTIDE CONDITIONSCONDITION TO GUARANTEE STRICTLY UNDECHLORINATED FLOW SAMPLE TO THE

NEWLY INSTALLED PREDECHLORINATION ANALYZER ALSO THE SUBMERSIBLE CHEMICAL PUMP WAS

FOUND TO BE COMPLETELY CONODED FROM TO EXPOSURE TO HYPOCHLORITE AND BISULFITE POSSIBLY

THE RESULT OF INAPPROPRIATE TYPE OF PUMP FOR THE APPLICATION CONSULTANT CONTRACT WAS

ISSUED IN MARCH 2007 TO ADDRESSADDRES VARIOUSVARIOU PERMIT COMPLIANCE ISSUESISSUE AND THE PRE
DECHLORINATION SAMPLING IS

PART
OF THE SCOPE OF WORK

ELECTRICAL INSTRUMENTATION AND PLC ISSUESISSUE

1 MAIN PUMP CONTROLSCONTROL DURING ONE OF THE DISCHARGE EVENTSEVENT IN NOVEMBER OFFSITE STAFF

OBSERVED THAT THE EWCSO MAIN PUMPSPUMP WERE CYCLING ON AND OFF TOO FREQUENTLY AS THE

STATION WAS MOVING BACK AND FORTH BETWEEN STANDBY MODE AND TREAT AND DISCHARGE MODE

CORRECTIVE MEASURE THE STARTUP ENGINEER MODIFIED THE MAIN PUMP LOOP CONTROLSCONTROL TO

MINIMIZE THE FREQUENCY OF PUMP CYCLING IN JANUARY 2007

2 DEWATERING SUMP PUMP FLOW MONITORING AND SAMPLING LAST CSO SEASON THE FLOW

RETURNED TO WEST POINT BY THE DEWATERING SUMP PUMPSPUMP WAS NOT COLLECTED SINCE THERE WAS

NO FLOW METER INSTALLED TO MEASURE THE FLOWSFLOW AND SAMPLE ACCORDINGLY THESE FLOWSFLOW SMALL

IN COMPARISON TO THE MAIN PUMP FLOWSFLOW ARE OFTEN CONSIDERABLY STRONGER IN TERMSTERM OF

SUSPENDED SOLIDSSOLID CONCENTRATION HENCE NO SOLIDSSOLID REMOVAL CREDIT WAS CLAIMED FOR THE

SOLIDSSOLID REMOVED AND RETURNED TO WEST POINT BY THE SUMP PUMPS
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CORRECTIVE MEASURE MAGFLOWMETER WAS ADDED TO MEASURE THE FLOWSFLOW AND PLC

CONTROLSCONTROL WERE MODIFIED TO ENABLE FLOWPACED SAMPLING OF THESE FLOWSFLOW IN MAY 2006

3 CRITICAL EQUIPMENT POWER LOSSLOS POWER WAS LOST TO THE CRITICAL EQUIPMENT CIRCUIT INSIDE

THE MOORE CONTROLLER DURING ONE OF THE DISCHARGE EVENTSEVENT IN JANUARY 2007 AS RESULT OF

TRIPPED GFCI BREAKER THISTHI CAUSED DISINFECTION FAILURE DUE TO HYPOCHLORITE PUMPSPUMP
FAILING TO TURN ON DUE TO POWER LOSS SINCE THERE WAS NO ALARM INDICATING WHY THE POWER

WAS LOST DISINFECTION WAS NOT RESTORED UNTIL THE SOURCE OF THE PROBLEM WAS DISCOVERED

CORRECTIVE MEASURE IN JANUARY 2007 THE STARTUP ENGINEER INSTALLED CRITICAL EQUIPMENT

POWER LOSSLOS ALARM ON THE MOORE CONTROLLER PANEL TO ALERT THE OPERATOR AS TO THE INTENUPTION

OF POWER ALSO ALARMSALARM WERE ADDED TO ALERT WEST POINT MAIN CONTROL CENTER OF CRITICAL

EQUIPMENT POWER LOSSLOS AND OF ANY FAILURE OF DISINFECTION AND DECHLORINATION SYSTEMS HE

ALSO MADE THE MOORE CONTROLLER THE BACK UP EQUIPMENT CONTROL AND THE PLC THE PRIMARY

CONTROL TO AVOID REPEAT OF THE PROBLEM

4 AUTORESTART OF EWCSO PUMP STATION FOLLOWING POWER OUTAGE UNTIL JANUARY 2007

CRITICAL EQUIPMENT SUCH AS THE MAIN PUMPSPUMP CHEMICAL PUMPSPUMP ETC HAD TO BE RESET

FOLLOWING POWER OUTAGE DEPENDING ON WHETHER AN OPERATOR IS ON SITE OR NOT IT WOULD

TAKE MINUTESMINUTE TO OVER AN HOUR BEFORE THE PUMP STATION WOULD BE RESTORED TO SERVICE

THOUGH THISTHI PROBLEM HAD NOT OCCUNED DURING STORM EVENT THE POTENTIAL FOR IT EXISTED

CORRECTIVE ACTION IN JANUARY 2007 THE START UP ENGINEER INSTALLED AUTORESTART FEATURE

TO AUTOMATICALLY RESET THE EQUIPMENT FOLLOWING POWER OUTAGE

5 PREDECHLORINATION ANALYZER FOR DECHLORINATION DOSE OPTIMIZATION PREDECHLORINATION

ANALYZER WAS INSTALLED TO OPTIMIZE BISULFITE DOSING IN DECEMBER 2006 HOWEVER

PROBLEMSPROBLEM ASSOCIATED WITH THE SUBMERSIBLE SAMPLE PUMP ITS LOCATION INCORRECT SAMPLE

INTAKE INSTALLATION SURCHARGING OF THE DECHLORINATION STRUCTURE AND INADEQUATE MIXING

HAVE ALL PREVENTED INTEGRATION OF THE PREDECHLORINATION CHLORINE RESIDUAL MEASUREMENT TO

THE DOSING CONTROL OF BISULFITE

CORRECTIVE ACTION THE STARTUP ENGINEER COMPLETED THE FEEDBACK LOOP CONTROL DESIGN TO

UTILIZE THE PREDECHLORINATION RESIDUAL TO OPTIMIZE BISULFITE DOSAGE THE SAMPLE INTAKE LINE

WAS MOVED UPSTREAM TO DELIVER UNDECHLORINATED SAMPLE TO THE ANALYZER HOWEVER

IMPLEMENTATION OF THISTHI WORK IS HELD OFF UNTIL THE HYDRAULIC MECHANICAL AND STRUCTURAL

ISSUESISSUE ARE ADDRESSED BY THE CONSULTANT CONTRACT

OPERATIONAL ISSUESISSUE

1 SAMPLING SAMPLING DURING THE SECOND YEAR OF OPERATION OF THE ELLIOTT WEST CSO FACILITY

HAD IMPROVED SIGNIFICANTLY COMPARED TO THE FIRST YEAR THE FEW TIMESTIME THE EFFLUENT SAMPLESSAMPLE

WERE NOT COLLECTED THE CULPRIT HAPPENED TO BE EQUIPMENT FAILURE MOST OF THE MAIN PUMP

RECYCLED FLOW SAMPLESSAMPLE WERE GRAB SAMPLESSAMPLE DUE TO THE SAMPLING DISTANCE BETWEEN THE PUMP

DISCHARGE CHANNEL AND THE AUTO SAMPLER WAS FOUND TO BE TOO GREAT EVEN WITH THE BOOSTER

PUMP INSTALLED
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CORRECTIVE MEASURE MONTHLY REFRESHER TRAINING AND DEBRIEF SESSIONSSESSION WERE HELD DURING

THE 200607 CSO SEASON TO REINFORCE THE SAMPLING REQUIREMENTSREQUIREMENT AND TO GET FEEDBACK FROM

THE OPERATIONSOPERATION STAFF ON NECESSARY IMPROVEMENTSIMPROVEMENT TO BE MADE THROUGH BETTER

COMMUNICATIONS THESE EFFORTSEFFORT SEEMED TO HAVE DESIRED EFFECT KING COUNTY WILL CONTINUE

WITH MONTHLY REFRESHERS SAMPLING SYSTEM MODIFICATIONSMODIFICATION WERE COMPLETED ON THE MAIN

PUMP RECYCLED FLOW SAMPLER TO ENSURE COLLECTION OF COMPOSITE SAMPLE

2 NONCSO FLOWSFLOW INTO MERCER TUNNEL NONCSO FLOWSFLOW WERE ENTERING FROM CITY OF SEATTLE

IN SPITE OF REMOVING 80 TONSTON OF MATERIAL FROM 2006 SUMMER CLEANING OPERATIONSOPERATION ALBEIT AT

LOWER LEVELSLEVEL THAN BEFORE

CORRECTIVE MEASURE KING COUNTY COLLABORATED WITH THE CITY OF SEATTLE TO CONTINUE

CLEANING OF CITY OF SEATTLE SEWERSSEWER AGAIN THISTHI SUMMER TV INSPECTION OF THESE LINESLINE

REVEALED SIGNIFICANT BUILD UP OF DEBRIS KING COUNTY AND THE CITY HAVE AGREED TO MAKE

MODIFICATIONSMODIFICATION TO THE WEIR TO THE TUNNEL TO PREVENT THE BASE FLOWSFLOW FROM ENTERING THE TUNNEL

3 HYDRAULIC LIMITATIONSLIMITATION UNDER HIGHFLOW ANDHIGH TIDE CONDITIONSCONDITION HYDRAULIC LIMITATIONSLIMITATION OF

THE EWCSO EFFLUENT TRANSFER LINE DECHLORINATION AND OUTFALL TRANSITION STRUCTURESSTRUCTURE APPEAR

TO BE CAUSING WHOLE HOST OF PROBLEMSPROBLEM RANGING FROM POOR DISINFECTION AND DECHORINATION

TO SURCHARGING OF THE SUBMERGED STRUCTURESSTRUCTURE AND ON OCCASION SURFACE DISCHARGESDISCHARGE AT DENNY

REGULATOR

CORRECTIVE MEASURE AN EMERGENCY CONSULTANT CONTRACT WAS ISSUED TO INVESTIGATE AND

OFFER SOLUTIONSSOLUTION TO THESE PROBLEMSPROBLEM IN DECEMBER 06 ONE OF THE FIRST RECOMMENDATIONSRECOMMENDATION OF

THE CONSULTANT IMPLEMENTED IN MARCH 2007 WAS TO REMOVE THE DUCK BILL VALVE ON THE

OUTFALL TO REDUCE THE HEAD LOSS OTHER RECOMMENDATIONSRECOMMENDATION INCLUDE RAISING THE HEIGHT OF THE

DECHLORINATION STRUCTURE BY ERECTING AN ABOVE GROUND STRUCTURE TO ACCOMMODATE HIGH

HYDRAULIC GRADE LINE DURING HEAVY STORM EVENTSEVENT AND HIGH TIDE CONDITIONSCONDITION ADDING MIXERSMIXER

FOR IMPROVING DISINFECTION AND DECHLORINATION PERFORMANCE DURING HEAVY STORM EVENTSEVENT

AND HIGH TIDE CONDITIONS

4 SCREENING PERFORMANCE THE HORIZONTAL SCREENSSCREEN AT EWCSO FACILITY ARE NOT EFFECTIVELY

REMOVING FLOATABLE SOLIDSSOLID AS THEY CLOGGED WITH SCREENINGSSCREENING QUICKLY DURING DISCHARGE

EVENT ONCE THE SCREENSSCREEN ARE BLINDED THE LEVEL IN THE PUMP DISCHARGE CHANNEL RISESRISE AND

REST OF THE DISCHARGESDISCHARGE FLOW OVER THE SCREEN ESSENTIALLY BYPASSING THE SCREENS

CORRECTIVE ACTION THE CONSULTANT IS ASSESSING OPTIONSOPTION AND MODIFICATIONSMODIFICATION TO THE FACILITY

TO CORRECT THISTHI PROBLEM IT IS ALSO EXPECTED THAT CONTROL OF THE SEATTLE BASE FLOWSFLOW TO THE

TUNNEL WILL REDUCE THE AMOUNT OF FLOATABLESFLOATABLE ENTERING THE TUNNEL

CONCLUSION

GIVEN THE COMPLEXITY OF THE FACILITYSFACILITY DESIGN AND OPERATION AND THE CHALLENGESCHALLENGE POSED KING

COUNTY HAS BEEN DILIGENTLY WORKING TO BRING THE FACILITIESFACILITIE INTO CONTROL AND COMPLIANCE WORK THAT

HAS BEEN COMPLETED AND ADDITIONAL WORK PLANNED IS DETAILED IN THE RESPONSE TO THE NOV IN

APPENDIX C2
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TABLE C4 SUMMARY OF MERCERELLIOTT WEST 200607 EVENT DATA

TOTAL
EWCSO EWCSO

EWCSO EWCSO EWCSO EFFLUENT EWCSO
EWCSO TOTAL AVG EFFI EFFI

INFLOW DISCHARGE DISCHARGE
INFLUENT

TSS EFFI SETTL EWCSO
FECAL RESIDUALMONTH DAY INFLOW EVENT

VOLUME EVENT VOLUME
LB5

DISCHARGED REMOVAL SOLIDSSOLID EFFI PH
COLIFORMSCOLIFORM CHLORINENUMBER MGD NUMBER MGD EWCSO MLLHR
11 00 ML UGLWP IBS

JUNE LA 84 48 5919 3478 NS

LB 75 ND ND 5338 203

2A 24 2A 04 1136 212 NS

2B 391 2B 301 37127 28969 NS

EVENTDAILY

MAX

MON
TOTALAVG 573 353 49521 32862 336

JULY

AUGUST

SEPTEMBER 14 16 ND ND 848 28 967

EVENTDAILY

MAX

MON
TOTALAVG 16 848 28

OCTOBER 15 12 ND ND 360 14

24 32 ND ND 2459 98

29 16 ND ND 1997 80

EVENTDAILY

MAX

MON
TOTALAVG 61 4816 193 960

NOVEMBER LA 128 LA 1048 17553 15893 08 54 NS 57

LB 88 ND ND 5522 718

LC 375 LB 3142 51277 41775 15 56 650000

LD 34 LC 068 878 321 63 2000

LE 512 LD 4856 19755 19128 01 51 34286

LF 135 LE 518 5399 1717 01 66 119
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TOTAL
EWCSO EWCSOEWCSO EWCSO EWCSO EFFLUENT EWCSO

EWCSO
INFLOW DISCHARGE DISCHARGE

TOTAL
TSS EFFI SETTL EWCSO AVG EFFI EFFI

INFLUENT FECAL RESIDUALMONTH DAY INFLOW EVENT
VOLUME EVENT VOLUME

LB5
DISCHARGED REMOVAL SOLIDSSOLID EFFI PH

COLIFORMSCOLIFORM CHLORINENUMBER
MGD NUMBER MGD EWCSO MLLHR

11 00 ML UGLWP IBS

10 ND ND 509 66

3A 52 ND ND 11676 1518

10 3B 106 526 5477 3765 12 71 250 259

11 3C 37 ND ND 2140 278

12 3D 297 2908 120227 120074 NA 80 5520 33

13 4A 19 ND ND 1065 138

14 4B 04 ND ND 2291 298

15 5A 130 887 16919 15972 130 69 27775 81

16 SB 59 ND ND 1586 206

19 6A 45 ND ND S890 766

20 6B 34 ND ND 12S4 1190

21 6C 200 ND ND 2163 2163

22 6D 107 SA 283 1163 1078 01 71 9000 50

23 6E 12S12 SB 199S199 3S09 1S89 01 68 300 113

24 6F 27 SC 982 774 101 NA 70 85

25 6G 00 SD 446 12 NA 70 NS 76

26 7A 1S3 ND ND 12349 12OSS12OS

27 7B 65 ND ND 593 77

28 7C 06 1346 21963 2855 25 70 42S00 150

EVENTDAILY

MAX 130 259

MON
TOTALAVG 2744 1901 311943 243742 22 32 3382 79

DECEMBER 07 ND ND 641 70

11 2A 299 LA 299 20940 20940 20 73 77010 51

12 2B 223 LB 223 4276 4276 01 73 3000 101

13 2C 120 LC 107 S764 2689 01 72 20 14

14 2D 884 LD 861 42761 41762 01 73 S00

1S 2E 166 LE 1S2 8708 8419 08 74 105
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TOTAL
EWCSO EWCSOEWCSO EWCSO EWCSO EFFLUENT EWCSO

EWCSO
INFLOW DISCHARGE DISCHARGE

TOTAL
TSS EFFI SETTL EWCSO AVG EFFI EFFI

INFLUENT FECAL RESIDUALMONTH DAY INFLOW EVENT
VOLUME EVENT VOLUME

LB5
DISCHARGED REMOVAL SOLIDSSOLID EFFI PH

COLIFORMSCOLIFORM CHLORINENUMBER
MGD NUMBER MGD EWCSO MLLHR

11 00 ML UGLWP IBS

16 2F 53 ND ND 1240 136

21 3A 86 ND ND 2604 286

22 3B 09 ND ND 983 108

23 4A 110 2A 27 3626 1891 05 69 130 29

24 4B 124 2B 119 10851 8443 15 71 135 17

25 4C 87 ND ND 3047 335

26 4D 429 2C 423 37527 35840 05 78 20 29

27 4E 65 2D 23 489 205 NS NS NS NS

28 4F 48 ND ND 1978 218

EVENTDAILY

MAX 20 77010 105

MON
TOTALAVG 2710 2233 145435 125618 136 07 69 173 44

JANUARY LA 15 LA 121 4098 892 090 83 600 22

LB 243 LB 2344 4359 4217 010 73 5000 96

LC 68 LC 011 1253 131 010 73 40 986

LD 23 ND ND 2459 221

2A 111 2A 1052 3974 3791 01 75 182

2B 81 ND ND 2712 244

2C 89 2B 280 2903 1600 01 3000

2D 23 ND ND 530 48

EVENTDAILY

MAX 090 986

MON

TOTALAVG 654 3808 22287 11144 500 02 205 322

FEBRUARY

MARCH LA 07 ND ND 402 16

LB 03 ND ND 220

2A 08 ND ND 3904 160
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TOTAL
EWCSO EWCSOEWCSO EWCSO EWCSO EFFLUENT EWCSO

EWCSO
INFLOW DISCHARGE DISCHARGE

TOTAL
TSS EFFI SETTL EWCSO AVG EFFI EFFI

INFLUENT FECAL RESIDUALMONTH DAY INFLOW EVENT
VOLUME EVENT VOLUME

LB5
DISCHARGED REMOVAL SOLIDSSOLID EFFI PH

COLIFORMSCOLIFORM CHLORINENUMBER
MGD NUMBER MGD EWCSO MLLHR

11 00 ML UGLWP IBS

2B 13 ND ND 656 27

11 3A 12 ND ND 2106 86

12 3B 12 ND ND 381 16

13 3C 00 ND ND

19 4A 07 ND ND 184

20 4B 05 ND ND 1638 67

21 4C 05 ND ND 1497 61

EVENTDAILY

MAX

MON

TOTALAVG 71 10991 454 959
APRIL LA 04 ND ND 3503 144

LB 03 ND ND 91

14 2A 06 ND ND 626 26

15 2B 04 ND ND 946 39

17 3A 45 ND ND 2552 105

18 3B 11 ND ND 306 13

EVENTDAILY

MAX

MON
TOTALAVG 73 ND ND 8023 329 959

MAY 03 ND ND 113

20 2A 44 ND ND 2183 92

21 2B 54 252 3351 1087 01 71 NS 28

22 2C 66 ND ND 1698 71

EVENTDAILY

MAX 28

MON
TOTALAVG 166 252 7345 1255 829 28

TOTAL 28 7070 13 4892 561208 415624 259
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EWCSO EWCSO EWCSO EFFLUENT EWCSO EWCSO EWCSO

MONTH DAY INFLOW EVENT
DCHARGE DCHARGE

DCHARGED REMOVAL SOLIDSSOLID EPH
COLIFORMSCOLIFORM

WPLBSWPLB
ANNUAL

AVGGEM 11 103

MMMAX 130 5180 986

TABLE C5 200607 MERCERELLIOTT WEST ANNUAL VALUESVALUE

MAXIMUM

ANNUAL MONTHLY MAXIMUM

INFLOW DISCHAR
TOTAL TOTAL AEAE AVERAGE GEOMEAN OF DAILY

VOLUME VOLUME
EWCSO EWCSO

EWCSO
EWCSO EWCSO AVERAGESAVERAGE

MGD MGD TSS IBS TSS LBS T55 SETTLEABLE EFFI OF

IN DISCHARGED
RECOVER

SOLIDSSOLID FECAL EWCSO
MLLLHR COLIFORMSCOLIFORM EFFI RES

100 ML C12 UGL

INCLUDING

DISCHARGE
7070 4892 561208 415624 259 11 3382 986

EVENTSEVENT

EXCLUDING

DISCHARGE

EVENT

FROM 478760 337538 295 11

DECEMBER

2006 129
1215

AVERAGE 95 IL

LNFLTSSLNFLTS

AVERAGE

EFFLTSSEFFLTS
102 MGI
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KING COUNTY RESPONSE REGARDING THE NOTICE OF VIOLATION NO 5059 ISSUED BY DEPARTMENT OF

ECOLOGY SEPTEMBER 2007

I INTRODUCTION

THE WASHINGTON STATE DEPARTMENT OF ECOLOGY ISSUED NOTICE OF VIOLATION NOV NO 5059

REGARDING PERMIT NONCOMPLIANCE AT THE ELLIOTT WEST COMBINED SEWER OVERFLOW EWCSO
TREATMENT FACILITY FOR THE PERMIT REPORT PERIOD JUNE 2006 THROUGH MAY 2007 THE FOLLOWING

INFORMATION IS PROVIDED IN RESPONSE TO THE QUESTIONSQUESTION RAISED IN THISTHI NOV

II HISTORY OF MERCERLELLIOTT WESTLAKE UNION PROJECT STARTUP PROCESSPROCES

THE MERCERELLIOTT WESTLAKE UNION PROJECT WAS MULTIFACETED PROJECT INCLUDING THE

CONSTRUCTION AND CONNECTION OF LARGE DEEP STORAGE TUNNEL WITH MULTIPLE LOCAL SEWER SYSTEM

SECTIONSSECTION AND REGULATORS THISTHI PROJECT WAS JOINT EFFORT BETWEEN KING COUNTY AND THE CITY OF

SEATTLE AND TOOK OVER 12 YEARSYEAR TO PLAN AND CONSTRUCT ELLIOTT WEST CSO TREATMENT FACILITY

EWCSO BECAME OPERATIONAL IN MAY 2005 AND IS THE FIRST OF ITS KIND IN THE REGION IT COMBINESCOMBINE

LARGE STORAGE TUNNEL RECEIVING FLOW FROM MANY INLETSINLET WITH DECHLORINATION STRUCTURE LOCATED

CONSIDERABLE DISTANCE FROM THE HYPOCHLORITE APPLICATION POINT AND COMPLIANCE MONITORING AT

MULTIPLE LOCATIONS

THE LACK OF RAINSRAIN IN LATE 2005 RESULTED IN ONLY FOUR DISCHARGE EVENTSEVENT BY THE END OF DECEMBER

AFFORDING LITTLE OPPORTUNITY FOR FORMAL
STARTUP TESTING PROCESSESPROCESSE TO DISCOVER AND CORRECT

DEFICIENCIESDEFICIENCIE PRIOR TO THE COMMENCEMENT OF PERMIT COMPLIANCE ON JANUARY 2006 CONSEQUENTLY

NUMEROUSNUMEROU ISSUESISSUE EMERGED AND CONTINUE TO SURFACE AS THE FACILITY RECEIVESRECEIVE WET WEATHER FLOWS

SIGNIFICANT ISSUESISSUE AROSE WITH VARIOUSVARIOU INSTRUMENTATION AT THE FACILITY STARTUP
INSTRUMENTATION

CONTROLSCONTROL ENGINEER WAS BROUGHT ON BOARD IN EARLY 2006 TO ADDRESSADDRES THESE ISSUESISSUE INDIVIDUALLY THISTHI

ENGINEERSENGINEER WORK HAS CONTINUED SINCE THAT TIME AS ISSUESISSUE ARISE MODIFICATIONSMODIFICATION MADE AT THE FACILITY

IN THE FIRST AND SECOND WET SEASON ARE DETAILED IN SECTION III OF THISTHI REPORT

MEETINGSMEETING WITH ECOLOGY ON ELLIOTT WEST SYSTEM AND STARTUP ISSUESISSUE

KING COUNTY INITIATED DISCUSSIONSDISCUSSION WITH ECOLOGY ABOUT STRUCTURAL INSTRUMENTATION AND OPERATIONAL

CHALLENGESCHALLENGE SHORTLY AFTER THE FACILITY WAS BROUGHT ON LINE KING COUNTYSCOUNTY CSO TEAM BRIEFED

ECOLOGY STAFF ON THE EWCSOSEWCSO PERFORMANCE AT ECOLOGYSECOLOGY OFFICE IN BELLEVUE ON THREE OCCASIONSOCCASION

NOV 21 2005 FEB 23 2006 AND FEB 22 2007 MATERIALSMATERIAL PROVIDED AT THOSE MEETINGSMEETING CAN BE

FOUND IN APPENDIX A IN ADDITION ECOLOGYSECOLOGY NEW PERMIT MANAGER TOURED THE SITE ON MARCH 23

2007

DRY WEATHER INFLOW TO MERCER TUNNEL

THE
ENTRY

OF BASE FLOW NOT PRECIPITATION INDUCED FROM THE SEATTLE SERVICE AREA UPSTREAM OF THE

MERCER TUNNEL HAS POSED SIGNIFICANT CHALLENGESCHALLENGE TO OPERATIONSOPERATION AT MERCERELLIOTT WEST CSO
TREATMENT FACILITIES THE FACILITY WAS DESIGNED TO CONTROL CSOSCSO AND WAS NOT INTENDED TO MANAGE
SUCH HIGH STRENGTH WASTES DUE TO THE CONCENTRATED NATURE OF THESE FLOWSFLOW DEWATERING SUMP

C28 20062007 ANNUAL REPORT CSO CONTROL PROGRAM



APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

PUMPSPUMP EXPECTED TO RUN PERIODICALLY WERE FORCED TO RUN CONSTANTLY AS RESULT THE PUMPSPUMP
EXPERIENCED EXCESSIVE WEAR AND REPEATED FAILURES THEY HAD TO BE FREQUENTLY REBUILT DUE TO

RAGGING AND OTHER DEBRISDEBRI IN THE FULL STRENGTH SEWAGE THISTHI HIGH STRENGTH WASTE ALSO CAUSED

SIGNIFICANT HYDROGEN SULFIDE CORROSION ITS HIGH FLOATABLESFLOATABLE CONTENT PREVENTED THE USE OF THE

FLUSHING GATESGATE TO MOVE SEDIMENT THROUGH THE TUNNEL AND PLUGGED SAMPLING EQUIPMENT THE

HIGHER FLOATABLESFLOATABLE CONTENT IS LIKELY CONTRIBUTOR TO THE ONGOING SCREEN CLOGGING AND OVERTOPPING

OF SOLIDSSOLID IN THE EFFLUENT CHANNEL THE PRESENCE OF THESE NONCSO FLOWSFLOW HAS GREATLY COMPLICATED

THE CALCULATION OF THE TRUE CSO MANAGEMENT PERIOD AND COMPLIANCE REPORTING FOR NPDESNPDE PERMIT

LIMITS

THE CHALLENGESCHALLENGE ARISING FROM HIGH STRENGTH FLOWSFLOW WERE IDENTIFIED SOON AFTER THE TUNNEL WAS

BROUGHT ON LINE KING COUNTY INVESTIGATED IMMEDIATELY AND IDENTIFIED THE SEATTLE SYSTEM AS THE

SOURCE THE CITY OF SEATTLE WAS NOTIFIED BY THE COUNTY IMMEDIATELY HOWEVER COUNTY STAFF CARRIED

OUT MUCH OF THE PROBLEM IDENTIFICATION PROCESS THE CITY TOOK LONGER THAN WAS DESIRABLE TO

MOBILIZE THEIR CORRECTIVE PROCESS IN THE SUMMER OF 2006 THE CITY OF SEATTLE INITIATED THE FIRST OF

TWO VERY COSTLY SEWER CLEANINGSCLEANING IN THE AREA WHICH REMOVED 80 TONSTON OF SOLIDS THISTHI CLEANING

REDUCED THE DRY WEATHER FLOW RATE BUT DID NOT ELIMINATE IT THE CITY OF SEATTLE INITIATED SECOND

CLEANING IN THE SUMMER OF 2007 REMOVING ANOTHER 16 TONSTON OF SEDIMENT BUT STILL FAILING TO

COMPLETELY ELIMINATE DRY WEATHER FLOW TO THE FACILITY MONITORING DATA SUGGESTSSUGGEST THAT THE SEATTLE

SYSTEM IS REFILLING WITH SEDIMENT AND THE COUNTY HAS BEGUN THE PROCESSPROCES OF MAKING WEIR CHANGESCHANGE

TO CONTROL THOSE FLOWS CHRONOLOGY OF THE COUNTYSCOUNTY EFFORTSEFFORT TO ADDRESSADDRES THISTHI ISSUE CAN BE FOUND IN

APPENDIX B

INHOUSE CROSSCROS TEAM FORMED TO SUPPORT ELLIOTT WEST STARTUP

KING COUNTY INITIATED CROSSDIVISIONAL STAFF TEAM TO SUPPORT THE STARTUP OF THE

HENDERSONNORFOLK CSO TREATMENT AND STORAGE FACILITIESFACILITIE AND THE MERCERELLIOTT WEST CSO
TREATMENT FACILITIESFACILITIE IN THE SPRING OF 2005 THISTHI TEAM INCLUDED THE MANAGERSMANAGER OF THE WEST POINT

PLANT AND SOUTH PLANT OFFSITE AND PROCESSPROCES CONTROL SUPERVISORSSUPERVISOR AND STAFF CSO CONTROL PROGRAM

STAFF MODELING AND MONITORING STAFF CAPITAL PROJECT AND ASSET MANAGEMENT STAFF AND THE NPDESNPDE
PERMIT ADMINISTRATOR THE TEAM BEGAN HOLDING MONTHLY MEETINGSMEETING IN EARLY FALL 2005 TO DISCUSSDISCUS

CHALLENGESCHALLENGE AND BRAINSTORM SOLUTIONS THE MEETINGSMEETING CONTINUED THROUGH THE FIRST WET SEASON THE

MERCER TUNNEL DRY WEATHER FLOWSFLOW ISSUE WAS FIRST IDENTIFIED IN THESE MEETINGS

FOLLOWING THE SEVERE STORMSSTORM OF NOV 46 AND DEC 1416 2006 THE KING COUNTY WASTEWATER

TREATMENT DIVISION CONVENED CROSSDIVISIONAL STORM DEBRIEFSDEBRIEF NOV22 2006 AND FOLLOW UP

JAN 2007 AND CSO TREATMENT FACILITYSPECIFIC DEBRIEF ON DEC 20 2006 PROBLEMSPROBLEM AND

POTENTIAL SOLUTIONSSOLUTION WERE DISCUSSED AND TASKSTASK WERE ASSIGNED TO THE APPROPRIATE STAFF MEMBERSMEMBER AT

THESE MEETINGS MANY FACILITY IMPROVEMENTSIMPROVEMENT WERE IDENTIFIED FOR MERCERELLIOTT WEST AND NEW

CAPITAL PROJECT DESCRIBED LATER IN THISTHI REPORT WAS INITIATED TO ADDRESSADDRES THE HYDRAULIC AND SOLIDSSOLID

MANAGEMENT PROBLEMS

AN INTERNAL EFFORT TO IMPROVE GENERAL EMPLOYEE UNDERSTANDING AND SUPPORT OF THE COUNTYSCOUNTY CSO
CONTROL EFFORTSEFFORT PROCEEDING ALONG PARALLEL LINESLINE ALSO BENEFITED THE START UP OF THESE FACILITIES THE

NEW WEST DIVISION AND WEST POINT PLANT MANAGER WERE BRIEFED MONTHLY AND THE DIVISIONSDIVISION WEST

LEADERSHIP TEAM WAS BRIEFED ON CSO CONTROLSCONTROL SEVERAL TIMES TWO ONLINE CSO CONTROL PROGRAM
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EMPLOYEE TRAINING MODULESMODULE WERE ALSO LAUNCHED AN EXTENSIVE ONESTOP CSO INFORMATION

INTRANET SITE WAS LAUNCHED INCLUDING REALTIME CSO OVERFLOW STATUSSTATU SITE ALSO BEING USED TO

PILOT POSSIBLE PUBLIC NOTIFICATION WEBSITE THESE ACTIVITIESACTIVITIE REPRESENT DIVISIONWIDE EFFORT

WITHIN KING COUNTY TO SUPPORT THE START UP OF THE VERY COMPLEX MERCERELLIOTT WEST CSO CONTROL

FACILITIES

III WHAT STEPSSTEP HAVE BEEN TAKEN REGARDING VIOLATIONSVIOLATION CITED IN NOTICE OF

VIOLATION NO5059

THISTHI SECTION
PRESENTSPRESENT DESCRIPTION OF EACH EVENT LISTED IN NOV NO 5059 ALONG WITH DISCUSSION

OF WHAT HAS BEEN DONE TO RESOLVE OR ADDRESSADDRES THE ISSUE TABULAR SUMMARY OF ALL WORK UNDERTAKEN

AND COMPLETED TO ADDRESSADDRES ISSUESISSUE IDENTIFIED DURING THESE TWO YEARSYEAR OF OPERATION FOLLOWSFOLLOW THE

INDIVIDUAL EVENT SUMMARIES

EVENTSEVENT

EVENT1 JUNE 2006

THISTHI EVENT WAS REPORTED TO ECOLOGY IN THE MONTHLY DMR THE FOLLOWING TWO PERMIT COMPLIANCE

ISSUESISSUE WERE IDENTIFIED DURING THISTHI EVENT

1 ISSUE EFFLUENT SAMPLE WAS DEEMED TO BE NONREPRESENTATIVE BECAUSE THE DISCHARGE SAMPLE

PUMP WAS OFF

CAUSE JUNE 2006 INVESTIGATION BY KING COUNTY STAFF FOUND THE CONTROL SWITCH FOR THE

EFFLUENT SAMPLE PUMP IN THE CLOSED POSITION THE EFFLUENT SAMPLE PUMP IS LOCATED IN THE

EFFLUENT TRANSITION STRUCTURE AND PUMPSPUMP THE DECHLORINATED DISCHARGED EFFLUENT TO THE AUTO

SAMPLER AND THE RESIDUAL CHLORINE ANALYZER WE BELIEVE CONTRACTOR TURNED THE SAMPLE PUMP
TO CLOSED WHILE WORKING ON ITS MOISTURE SENSOR AND NEVER RETURNED THE PUMP SWITCH BACK TO

THE AUTO POSITION

RESOLUTION THE CONTROL SWITCH FOR THE EFFLUENT SAMPLE PUMP WAS PUT BACK INTO AUTO

POSITION AND TAGGED TO REQUIRE NOTIFICATION AND AUTHORIZATION OF ANY FUTURE WORK ON THE

SAMPLING EQUIPMENT WITH OFFSITE SUPERVISOR ALSO REMINDERSREMINDER WERE ISSUED TO OFFSITE STAFF TO

VERIFY THE PUMP SWITCH POSITION IS IN AUTO

2 ISSUE NO DISINFECTION AND DECHLORINATION OF THE DISCHARGED FLOWS

CAUSE THE DISINFECTION AND DECHLORINATION SYSTEMSSYSTEM FAILED DURING THE JUNE 2006 EVENT

BECAUSE THE CHEMICAL PUMPSPUMP FREQUENTLY STOPPED WORKING THISTHI PROBLEM WAS BEING

INVESTIGATED WHEN THE SECOND DISCHARGE EVENT OF THE MONTH OCCUNED DESCRIBED BELOW AND

THE PUMPSPUMP FAILED AGAIN

RESOLUTION PLEASE REFER TO THE EVENT ON JUNE 2006 BELOW

C21O 20062007 ANNUAL REPORT CSO CONTROL PROGRAM



APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

EVENT JUNE 2006

THISTHI EVENT WAS REPORTED TO ECOLOGY IN THE MONTHLY DMR THE FOLLOWING PERMIT COMPLIANCE ISSUE

WAS IDENTIFIED DURING THISTHI EVENT

1 ISSUE NO DISINFECTION AND DECHLORINATION OF THE DISCHARGED FLOWS

CAUSE THE DISINFECTION AND DECHLORINATION SYSTEMSSYSTEM FAILED DURING THISTHI EVENT SINCE THE

CHEMICAL PUMPSPUMP FREQUENTLY STOPPED WORKING

RESOLUTION THE SECOND DISCHARGE EVENT OF THE REPORTING PERIOD OCCUNED ON JUNE 2006

DURING HEAVY LOCALIZED RAINFALL THE DISINFECTION AND DECHLORINATION SYSTEM FAILURESFAILURE WERE

DETERMINED TO BE EITHER FAULTY FLOAT SWITCH USED AS AN INTERLOCK TO CONTROL THE SODIUM

BISULFITE PUMP OR ITS RELAY INSIDE THE DECHLORINATION VAULT PREVENTED THE SODIUM BISULFITE

PUMPSPUMP FROM ENGAGING THE HYPOCHLORITE PUMPSPUMP DID NOT TURN ON SINCE THEIR INTERLOCKSINTERLOCK

PREVENTED THEM FROM ENGAGING WITHOUT BISULFITE PUMPSPUMP OPERATING AS SHORT TERM SOLUTION

THE INTERLOCK CONTROLSCONTROL OF THE FLOAT SWITCH WERE DISABLED TO ENSURE PROPER FUNCTIONING OF THE

SYSTEMS THE LONG TERM SOLUTION OF REPLACING THE FLOAT SWITCH WITH PRESSURE TRANSDUCER WAS

COMPLETED IN AUGUST 2006

EVENT NOVEMBER 2006

THISTHI EVENT WAS REPORTED TO ECOLOGY IN THE MONTHLY DMR THE FOLLOWING PERMIT COMPLIANCE ISSUE

WAS IDENTIFIED DURING THISTHI EVENT

1 ISSUE NO FECAL COLIFORM SAMPLE WAS COLLECTED

CAUSE THE MAIN PUMPSPUMP AT THE EWCSO TREATMENT FACILITY WERE CYCLING ON AND OFF DURING THE

DISCHARGE EVENT DUE TO PUMP CONTROL LOGIC INSTALLED AT THE TIME

RESOLUTION THE PUMP LOOP CONTROLSCONTROL WERE FINETUNED TO PREVENT THISTHI FROM HAPPENING AGAIN

THISTHI PROBLEM HAS BEEN EFFECTIVELY RESOLVED AND HAD NOT RECURRED SINCE

EVENT NOVEMBER 2006

THISTHI EVENT WAS REPORTED TO ECOLOGY VERBALLY AT THE TIME OF OCCURRENCE AND WAS FOLLOWED UP BY

LETTER ON NOVEMBER 22 2006 AS WELL AS DISCUSSED IN THE MONTHLY DMR

THE FOLLOWING PERMIT COMPLIANCE ISSUE WAS IDENTIFIED DURING THISTHI EVENT

1 ISSUE DISINFECTION FAILURE DUE TO DEPLETION OF HYPOCHLORITE INVENTORY AT EWCSO
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CAUSESCAUSE MULTIPLE FACTORSFACTOR CONTRIBUTED TO THE DISINFECTION FAILURE FIRST THERE HAD BEEN

EXTREMELY HEAVY RAINFALL NOV 46 2006 ACCORDING TO THE NATIONAL WEATHER SERVICESSERVICE DATA

SEATAC STATION 191 INCHESINCHE OF RAIN FELL ON SATURDAY NOV AND 329 INCHESINCHE OF RAIN FELL ON

MONDAY NOV 6 THE PEAK DISCHARGESDISCHARGE OUT OF EWCSO DURING BOTH EVENTSEVENT EXCEEDED 275

MGD WITH ALL SIX MAIN PUMPSPUMP RUNNING AT 100 PERCENT OUTPUT THE TOTAL DISCHARGE ON NOV
WAS 314MG AND 492MG ON NOV 6 THE COMBINED VOLUME OF FLOW MANAGED AT EWCSO

FACILITY IN THESE TWO DAYSDAY WAS 165 PERCENT OF THE TOTAL DISCHARGED AND 114 PERCENT OF THE

INFLOW THE FACILITY RECEIVED FOR THE WHOLE 200607 WET SEASON THESE FIGURESFIGURE PROVIDE

MEASURE OF THE INTENSITY OF THISTHI PARTICULAR STORM EVENT AND THE RAPID DEPLETION OF THE

HYPOCHLORITE INVENTORY

SECOND HYPOCHLORITE DELIVERY ORDERED ON THE EVENING OF SATURDAY NOV AND SCHEDULED

FOR THE MORNING OF MONDAY NOV WAS DELAYED DUE TO TRAFFIC JAM KING COUNTY STAFF

CONTACTED THE HYPOCHLORITE VENDOR TO EXPEDITE THE DELIVERY BUT WAS INFORMED THAT DELIVERY

WOULD BE DELAYED EVEN FURTHER DUE TO BAD TRAFFIC RESULTING FROM THE HEAVY STORMS COUNTY

STAFF CONTACTED SEVERAL ALTERNATIVE VENDORSVENDOR ONLY TO LEARN THAT NO HYPOCHLORITE COULD BE

DELIVERED MORE QUICKLY THAN WAS POSSIBLE FROM THAN THE CONTRACTED VENDOR THE HYPOCHLORITE

TRUCK ARRIVED AND WAS OFF LOADED AT AROUND 1515 HOURS DISINFECTION RESUMED AT 1615 HOURS

THIRD THE HYPOCHLORITE DOSAGE MAY HAVE BEEN HIGHER THAN NORMAL PRIOR TO THE TANKSTANK RUNNING

EMPTY WE EXPECT THAT THE EXTREMELY HIGH FLOWSFLOW WOULD HAVE EXHAUSTED THE COUNTYSCOUNTY SUPPLY

DURING THE SECOND DISCHARGE EVENT REGARDLESSREGARDLES OF DOSING LEVEL

RESOLUTION SUCH EXTREME EVENTSEVENT DO NOT OCCUR OFTEN OPERATIONSOPERATION STAFF HAS BEEN DIRECTED TO

ORDER HYPOCHLORITE AS SOON AS THE TANK LEVEL DROPSDROP TO THE 5FOOT MARK REMINDER ALARM WAS

SET UP TO ALERT WEST POINT MAIN CONTROL TO IMPENDING HYPOCHLORITE SHORTAGES PROCESSPROCES CONTROL

STAFF ALSO MONITORSMONITOR THE INVENTORY LEVELSLEVEL ROUTINELY SECTION IV OF THISTHI RESPONSE REPORT PROVIDESPROVIDE

ADDITIONAL ANALYSISANALYSI OF THE COUNTYSCOUNTY FUTURE PREPAREDNESSPREPAREDNES FOR EXTREME EVENTSEVENT AND ITS EFFORTSEFFORT TO

IMPROVE DISINFECTION RELIABILITY

EVENT DECEMBER 14 2006

THISTHI EVENT WAS REPORTED TO ECOLOGY VERBALLY AT THE TIME OF OCCURRENCE AND WAS FOLLOWED UP BY

LETTER ON JANUARY 2007 AS WELL AS DISCUSSED IN THE MONTHLY DMR

THE FOLLOWING PERMIT COMPLIANCE ISSUE WAS IDENTIFIED DURING THISTHI EVENT

1 IS SUE UNREGULATED DISCHARGE ON LAND IN THE VICINITY OF THE DECHLORINATION STRUCTURE

CAUSE EXTREMELY HIGH TREATED CSO FLOWSFLOW DISCHARGED FROM THE ELLIOTT WEST CSO EWCSO
FACILITY ON THURSDAY DECEMBER 14 2006 DURING HIGH TIDE CONDITIONSCONDITION WHICH CAUSED

SURCHARGING OF THE DECHLORINATION AND OUTFALL TRANSITION STRUCTURESSTRUCTURE AT THE DENNY REGULATOR

STATION AROUND NOON AIR PRESSURIZED IN THE 96INCH EFFLUENT PIPE CAUSED MANHOLE COVERSCOVER TO

OPEN AND RESULTED IN TWO MANHOLE COVERSCOVER ON THE DECHLORINATION VAULT OPENING THESE

OPENINGSOPENING CAUSED UNREGULATED SURFACE DISCHARGESDISCHARGE UNTIL 200 PM TREATED CSO DISCHARGESDISCHARGE ALSO
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LEAKED OUT OF AN ACCESSACCES COVER HATCH ON THE DECHLORINATION VAULT THE AREA FLOODED BY THE

TREATED CSO DISCHARGESDISCHARGE WAS CORDONED OFF UNTIL THE SURFACE DISCHARGE CEASED THE OPERATOR

WAS ABLE TO SECURE MANHOLE COVERSCOVER SOON AFTER THE SURFACE DISCHARGE STOPPED THE VOLUME OF

THE UNREGULATED SURFACE DISCHARGE COULD NOT BE ESTIMATED AT THE TIME OF THE DISCHARGE BUT

OFFSITE STAFF OBSERVED DISCHARGE STANDING SIX TO EIGHT INCHESINCHE ABOVE THE SURFACE THE

DISCHARGED VOLUME ON THAT DAY 884 MG COMPRISED 184 PERCENT OF THE TOTAL DISCHARGED

VOLUME FOR THE 200607 WET SEASON THISTHI EVENT ALSO REPRESENTED 125 PERCENT OF THE TOTAL

INFLOW TO THE FACILITY FOR THAT WET SEASON HERE TOO THESE VOLUMESVOLUME ILLUSTRATE THE SIZE OF THE

STORM EVENT THAT LED TO THE SURFACE DISCHARGESDISCHARGE NEAR THE DENNY REGULATOR STATION

RESOLUTION HYDRAULICSHYDRAULIC ANALYSISANALYSI OF EWCSO CONDUCTED BY AN INDEPENDENT CONSULTANT

INDICATED THAT THE DUCKBILL VALVE ON THE OUTFALL CONTRIBUTED TO SURCHARGING OF THE 96INCH

EFFLUENT TRANSFER PIPE FROM EWCSO TO DENNY REGULATOR AREA THE DECHLORINATION VAULT AND

THE OUTFALL TRANSITION STRUCTURE THE DUCKBILL VALVE WAS REMOVED IN MARCH 2007 TO ALLEVIATE

THE HEADLOSSHEADLOS CONTRIBUTING TO THE SURCHARGING REMOVING THE DUCKBILL PRODUCED IMMEDIATE

BENEFITSBENEFIT BUT THISTHI EVENT INDICATESINDICATE LARGER SYSTEM HYDRAULICSHYDRAULIC ISSUE THAT IS STILL BEING ADDRESSED

ADDITIONAL ANALYSISANALYSI AND WORK ON THISTHI ISSUE IS DISCUSSED IN SECTION IV OF THISTHI REPORT

EVENT JANUARY 2007

THISTHI EVENT WAS REPORTED TO ECOLOGY BY LETTER ON FEBRUARY 28 2007 AND DISCUSSED IN THE

MONTHLY DMR

THE FOLLOWING PERMIT COMPLIANCE ISSUE WAS IDENTIFIED DURING THISTHI EVENT

1 ISSUE DISINFECTION FAILURE DUE TO THE HYPOCHLORITE PUMPSPUMP FAILURE TO START

CAUSE SODIUM HYPOCHLORITE PUMPSPUMP DID NOT ENGAGE TO INITIATE DISINFECTION AFTER

DISCHARGE EVENT BEGAN AT 0545 HOURSHOUR ON JAN 2007 THE RESPONDING OPERATOR NOTICED THE

POWER TO THE CHEMICAL PUMPSPUMP MOORE CONTROLLER WAS OFF AND PROMPTLY CALLED THE STARTUP

ENGINEER TO INVESTIGATE THE CAUSE OF THE POWER FAILURE THE STARTUP ENGINEER NOTICED THE

GROUND FAULT INTERRUPTOR GFI BREAKER ON THE CRITICAL INSTRUMENT CIRCUIT WHICH SUPPLIESSUPPLIE

POWER TO THE MOORE CONTROLLER WAS TRIPPED AND PREVENTING THE MOORE CONTROLLER FROM

STARTING THE HYPOCHLORITE PUMPS THE GFI HAD TRIPPED THE DAY BEFORE DURING FREEZE

PROTECTION WORK AND WENT UNNOTICED UNTIL THE MORNING OF JAN 2006 UPON FURTHER

INVESTIGATION THE ENGINEER CONCLUDED THAT IMPROPER WIRING DONE BY THE CONSTRUCTION

CONTRACTOR LED TO THE BREAKER TRIP

RESOLUTION TO PREVENT RECURRENCE THE GFI BREAKER WAS REPLACED WITH REGULAR BREAKER

ON JAN 2007 IN ADDITION THE STARTUP ENGINEER CORRECTED THE IMPROPER WIRING IN THE

CONTROL PANEL FOR THE CRITICAL INSTRUMENT TWO MORE ALARMSALARM HAVE BEEN INSTALLED TO ALERT

WEST POINT MAIN CONTROL OF PROBLEMSPROBLEM AT THE EWCSO FACILITY THE ALARMSALARM INDICATE LOSSLOS

OF CRITICAL INSTRUMENT POWER AND ANY FAILURE OF THE DISINFECTION OR THE DECHLORINATION

SYSTEMS
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EVENT JANUARY 2007

THISTHI EVENT WAS REPORTED TO ECOLOGY IN THE EWCSO JANUARY 2007 DMR

THE FOLLOWING PERMIT COMPLIANCE ISSUE WAS IDENTIFIED DURING THISTHI EVENT

1 IS SUE NO ONLINE MEASUREMENT OF EFFLUENT PH AND CHLORINE RESIDUAL

CAUSE THE EFFLUENT SAMPLE PUMP LOCATED IN THE OUTFALL TRANSITION STRUCTURE KICKED OUT DUE

TO MOISTURE LEAK ALARM ON SUNDAY JAN 2007 AS RESULT THE ONLINE MEASUREMENT OF

BOTH PH AND CHLORINE ANALYZERSANALYZER WAS DEEMED TO BE NONREPRESENTATIVE OF THE EFFLUENT

RESOLUTION THE PUMP WAS PROMPTLY THE MOISTURE SENSOR RUN INTERLOCK WAS REMOVED

AND MADE AN ALARM ONLY

EVENT MAY 21 2007

THISTHI EVENT WAS REPORTED TO ECOLOGY VERBALLY AT THE TIME OF OCCURRENCE AND WAS FOLLOWED UP BY

LETTER ON MAY 23 2007 AND IN THE MONTLY DMR

THE FOLLOWING PERMIT COMPLIANCE ISSUESISSUE WERE IDENTIFIED DURING THISTHI EVENT

1 ISSUE DISINFECTION FAILURE DUE TO THE HYPOCHLORITE PUMPSPUMP FAILING TO START WHEN THE

DISCHARGE EVENT BEGAN

CAUSE THE DISCHARGE EVENT STARTED AT 2334 HOURSHOUR ON MAY 21 2007 THE OPERATOR ANIVED

AT EWCSO FOUND THAT THE HYPOCHLORITE PUMPSPUMP HAD FAILED AND PROMPTLY RESET THEM THISTHI

RETURNED THE HYPOCHLORITE PUMPSPUMP TO OPERATION AND DISINFECTION OF THE DISCHARGED FLOWSFLOW

WAS RESTORED BY 0011 AM ON MAY 22 2007 THE DISCHARGE EVENT CONTINUED FOR

APPROXIMATELY ANOTHER THREE HOURSHOUR AFTER THE RESTORATION OF DISINFECTION THE ACTUAL CAUSE

FOR THE PUMP FAILURE COULD NOT BE DETERMINED EVEN AFTER THOROUGH INVESTIGATION

RESOLUTION THE STARTUP ENGINEER SIMULATED DISCHARGE EVENT TRIGGERSTRIGGER AND LEARNED THAT THE

HYPOCHLORITE PUMP CONTROLSCONTROL COULD TURN ON THE PUMP NO FURTHER CAUSESCAUSE OF FAILURE WERE

IDENTIFIED

2 ISSUE FAILURE TO COLLECT FECAL COLIFORM SAMPLE

CAUSE OPERATOR OVERLOOKED COLLECTION OF THE FECAL SAMPLE

RESOLUTION OPERATOR WAS CONTACTED ABOUT THE OVERSIGHT AND REMINDED OF THE NEED AND

IMPORTANCE OF COLLECTING THE FECAL SAMPLE
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EFFLUENT VIOLATIONSVIOLATION

IN THE 20062007 WET SEASON FOUR EFFLUENT VIOLATIONSVIOLATION OCCURRED OVER 13 DISCHARGE EVENTSEVENT SPANNING

OVER 31 DAYS MOST OF THESE EFFLUENT VIOLATIONSVIOLATION WERE THE RESULT OF ONGOING HYDRAULICSHYDRAULIC ISSUESISSUE AND

EQUIPMENT AND INSTRUMENTATION ISSUESISSUE WITHIN THE EWCSO SYSTEM INCLUDING THE CHEMICAL FEED

PUMP CONTROLS ALL OF THE EVENTSEVENT WERE REPORTED IN THE MONTHLY DMRS

EFFLUENT VIOLATION NOVEMBER 2006

1 IS SUE MONTHLY MAX TOTAL RESIDUAL CHLORINE TRC OF 259 UGL EXCEEDED PERMIT LIMIT OF

44 UGL AS NOTED IN THE MONTHLY DMR

PROBABLE CAUSESCAUSE RECORD RAINFALL DURING THE MONTH HYDRAULIC LIMITATIONSLIMITATION AND SUB

OPTIMAL CHEMICAL DOSING MOST LIKELY RESULTED IN THE EFFLUENT MONTHLY MAXIMUM TRC

EXCEEDING THE PERMIT LIMIT

RESOLUTION THE STARTUP ENGINEER CONTINUED OPTIMIZING THE HYPOCHLORITE AND BISULFITE

DOSING IN NOVEMBER 2006 AT THE TIME KING COUNTY COULD NOT HAVE DONE MUCH TO

ALLEVIATE HYDRAULIC LIMITATIONS CONSULTANT HIRED IN EARLY 2007 TO CONDUCT HYDRAULICSHYDRAULIC

ANALYSISANALYSI RECOMMENDED THAT THE DUCKBILL VALVE ON THE OUTFALL BE REMOVED TO MINIMIZE

OVERPRESSURIZATION IN THE SYSTEM THE DUCKBILL VALVE WAS REMOVED IN MARCH 2007 WITH

NO SUCH WEATHER EVENTSEVENT SINCE MARCH KING COUNTY HAD NOT YET HAD CHANCE TO EVALUATE

ITS EFFECT

EFFLUENT VIOLATION NOVEMBER 2006

1 ISSUE MONTHLY GEOMEAN FOR EFFLUENT FECAL COLIFORMSCOLIFORM 3382 MPN100M1 EXCEEDED PERMIT

LIMIT OF 400 MPNLOOML AS NOTED IN THE MONTHLY DMR

PROBABLE CAUSESCAUSE RECORD RAINFALL DURING THE MONTH RESULTING IN SHORT CONTACT TIME

HYDRAULIC LIMITATIONSLIMITATION RESULTING IN POOR MIXING OF HYPOCHLORITE AND SUBOPTIMUM

CHEMICAL DOSING MOST LIKELY CONTRIBUTED TO THE MONTHLY GEOMEAN FOR EFFLUENT FECAL

COLIFORMSCOLIFORM TO EXCEED THE PERMIT LIMIT

RESOLUTION THE STARTUP ENGINEER CONTINUED TO OPTIMIZE THE HYPOCHLORITE IN THE MONTH OF

NOVEMBER 2006 AS RESULT EFFORT OF THISTHI EFFORT THE FECAL KILL DURING THE SUBSEQUENT

MONTHSMONTH VASTLY IMPROVED AND THERE WERE NO EFFLUENT PERMIT VIOLATIONSVIOLATION OF FECAL COLIFORMSCOLIFORM

OVER FIVE EVENTSEVENT IN DECEMBER 2006 AND JANUARY 2007 LASTING 14 DAYS

EFFLUENT VIOLATION DECEMBER 2006

1 ISSUE MONTHLY MAX TRC OF 105 TGL EXCEEDED PERMIT LIMIT OF 44 JIGL AS NOTED IN THE

MONTHLY DMR

20062007 ANNUAL REPORT CSO CONTROL PROGRAM C215



APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

PROBABLE CAUSESCAUSE HYDRAULIC LIMITATIONSLIMITATION DURING HEAVY RAINFALL COMBINED WITH HIGH TIDESTIDE

AND SUBOPTIMAL CHEMICAL DOSING RESULTED IN THE EFFLUENT MONTHLY MAXIMUM TRC

EXCEEDING THE PERMIT LIMIT

RESOLUTION THE STARTUP ENGINEER CONTINUED OPTIMIZING THE HYPOCHLORITE AND BISULFITE

DOSING IN DECEMBER 2006 AT THE TIME KING COUNTY COULD NOT HAVE DONE MUCH TO

ALLEVIATE HYDRAULIC LIMITATIONS CONSULTANT HIRED IN EARLY 2007 TO CONDUCT HYDRAULICSHYDRAULIC

ANALYSISANALYSI RECOMMENDED THAT THE DUCKBILL VALVE ON THE OUTFALL BE REMOVED TO MINIMIZE

OVERPRESSURIZATION IN THE SYSTEM THE DUCKBILL VALVE WAS REMOVED IN MARCH 2007 WITH

NO SUCH WEATHER EVENTSEVENT SINCE MARCH KING COUNTY HAD NOT YET
HAD CHANCE TO EVALUATE

ITS EFFECT

EFFLUENT VIOLATION JANUARY 2007

1 ISSUE MONTHLY MAX TRC OF 986 TGL EXCEEDED PERMIT LIMIT OF 44 TGL

PROBABLE CAUSESCAUSE THE DAILY MAXIMUM TRC OF 986 UGL FOR THE MONTH OF JANUARY 2007

WAS BASED ON JUST 11 MINUTESMINUTE OF DATA SINCE THE EVENT ENDED AT 0711 HOURSHOUR ON JANUARY 3RD

THE PREVIOUSPREVIOU DAYSDAY AVERAGE EFFLUENT TRC WAS AN ORDER OF MAGNITUDE LOWER THE DATA

SEEMSSEEM TO INDICATE THAT POOR MIXING OF BISULFITE IN THE DECHLORINATION STRUCTURE ESPECIALLY

AS THE DISCHARGE EVENT WAS ENDING WAS LIKELY CAUSE FOR INCOMPLETE DECHLORINATION OF

THE DISINFECTED FLOWS

RESOLUTION THISTHI WAS AN ONGOING ISSUE AND THE
STARTUP ENGINEER CONTINUED TO OPTIMIZE

THE HYPOCHLORITE AND BISULFITE DOSING IN THE MONTH OF JANUARY 2007 KING COUNTY STAFF

DETERMINED THAT CHEMICAL MIXING SYSTEM IMPROVEMENTSIMPROVEMENT WERE NEEDED TO PREVENT THISTHI

SITUATION MIXING SYSTEM IMPROVEMENTSIMPROVEMENT ARE IN THE SCOPE OF CONSULTANT CONTRACT DESCRIBED

IN SECTION IV

SUMMARY OF ACTIONSACTION AND IMPROVEMENTSIMPROVEMENT

THE FOLLOWING TABLE SUMMARIZESSUMMARIZE THE ITEMSITEM ADDRESSED AND ACTIONSACTION TAKEN OVER THE LAST TWO YEARSYEAR TO

IDENTIFY DIAGNOSE AND RESOLVE OPERATIONAL ISSUESISSUE AT EWCSO AS DESCRIBED EARLIER MANY OF THESE

ISSUESISSUE EMERGED WERE ADDRESSED AND THEN REEMERGED ADDITIONAL EXPERIENCE OPERATING THE

FACILITY UNDER VARYING CONDITIONSCONDITION IS ADDING TO THE COUNTY STAFFSSTAFF UNDERSTANDING OF THE BEHAVIOR OF

THE FACILITYSFACILITY VARIOUSVARIOU SYSTEMS
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ELLIOTT WEST COMBINED SEWER OVERFLOW FACILITY

COMPLETED WORK

ITEM ISSUE ADDRESSED STATUSSTATU

ELLIOTT WEST PUMPING MODIFICATIONSMODIFICATION

CSO DISCHARGE MINIMIZE THE FREQUENCY OF EWCSO TRANSITION BETWEEN COMPLETED

PUMP CONTROL STORAGE AND TREATMENT MODESMODE AND CONSEQUENTLY IMPROVE JANUARY 07

MODIFICATIONSMODIFICATION TO EFFLUENT RESIDUAL CHLORINE COMPLIANCE

MINIMIZE ELLIOTT

CSO FACILITY FROM

CYCLING IN AND OUT OF

CSO TREATMENT

MODE

ELLIOTT WEST DEWATERING SUMP PUMPSPUMP FLOW MEASUREMENT AND SAMPLING

2A FLOW METER ADDED CAPTURE THE CSO FLOW VOLUME RETURNED TO WEST POINT BY THE COMPLETED

TO DEWATERING PUMP DEWATERING SUMP PUMPS MAY 06

DISCHARGE PIPING

2B DEWATERING SUMP SAMPLING OF THE DEWATERING SUMP PUMP FLOWSFLOW RETURNED TO COMPLETED

PUMP FLOW SAMPLING WEST POINT MAY 06

2C PLC MODIFICATIONSMODIFICATION FLOW PROPORTIONAL SAMPLING OF THE DEWATERING SUMP PUMP COMPLETED

FOR SAMPLING FLOWS MAY 06

FREQUENCY OF THE

DEWATE RING SUMP
FLOWSFLOW

2D AIR RELIEF VALVESVALVE DEWATERING SUMP PUMPSPUMP WERE GETTING FREQUENTLY AIR BOUND COMPLETED

ADDED TO DEWATERING MARCH 06

PUMPS
2E DEWATERING PUMP PUMP DISCHARGE WAS CAUSING TURBULENCE AND RELEASE OF HIGH COMPLETED

DISCHARGE PIPING H25 LEVELSLEVEL AND ODORSODOR IN THE PUMP DISCHARGE ROOM AUGUST 06

EXTENDED NEARER THE

BOTTOM OF THE

DEWATERING DROP

STRUCTURE

DECHLORINATION SYSTEM MODIFICATIONSMODIFICATION

3A SAMPLE PIPING IN THE DECHLORINATION SAMPLE DSAM PUMP PIPING INSTALLED COMPLETED

DECHLORINATION VAULT INCORRECTLY DSAM PUMP WAS COLLECTING POST DECHLORINATED FALL 06

EXTENDED TO GET PRE SAMPLE NOT PREDECHLORINATED SAMPLE

DECHLORINATION

SAMPLE

3B STILLING WELL FOR PRE COLLECTION OF PREDECHIORINATED SAMPLE BY THE DSAM PUMP COMPLETED

DECHLORINATION FOR PREDECHLORINATION RESIDUAL CHLORINE ANALYZER FALL 06

RESIDUAL SAMPLE

PUMP INSTALLED IN

THE DECHLORINATION

STRUCTURE
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ELLIOTT WEST COMBINED SEWER OVERFLOW FACILITY

COMPLETED WORK

ITEM ISSUE ADDRESSED STATUSSTATU

3C PREDECHIORINATION TO MEASURE PREDECHIORINATION RESIDUAL FOR REPLACING FLOW COMPLETED

RESIDUAL CHLORINE PACED CHEMICAL DOSING WITH FEED BACK LOOP BASED CHEMICAL DECEMBER 06

ANALYZER INSTALLED AT DOSING

DENNY REGULATOR

CHEMICAL SYSTEM INSTRUMENTATION

DECHLORINATION FEED EXISTING FLOW PACED CHEMICAL DOSING FOUND TO BE INADEQUATE COMPLETED

LOOP CONTROLSCONTROL IN MEETING PERMIT COMPLIANCE ON EFFLUENT RESIDUAL CHLORINE FALL 06 FURTHER

MODIFIED FROM FLOW IMPROVEMENTSIMPROVEMENT

PACED ONLY TO FLOW ARE NEEDED

PACED AND RESIDUAL

CONTROL

CHLORINATION UNNECESSARY PERMISSIVESALARMSPERMISSIVESALARM WERE FREQUENTLY SHUTTING THE COMPLETED

DECHLORINATION CHEMICAL SYSTEMSSYSTEM OFF JANUARY 06

SYSTEM RELIABILITY

IMPROVEMENT

PERMISSIVEALARMSPERMISSIVEALARM

MODIFICATIONS

ALARMSALARM ADDED TO THESE ALARMSALARM WERE ORIGINALLY LOCATED ONLY AT EWCSO SINCE COMPLETED

NOTIFY WEST POINT THE EWCSO IS NORMALLY AN UNSTAFFED FACILITY RELAYING THESE JUNE 07

MAIN CONTROL CENTRE ALARMSALARM TO WEST POINT IS CRITICAL FOR TIMELY RESPONSE

OF DISINFECTION

ANDOR

DECHLORINATION

SYSTEM FAILURES

EFFLUENT SAMPLING AND MONITORING IMPROVEMENTSIMPROVEMENT

TRANSITION TSAM MOISTURE LEAK ALARM INTERLOCKSINTERLOCK ON PUMP SEALSSEAL WERE SHUTTING COMPLETED

AND DECHLORINATION OFF THE TSAM DSAM PUMPSPUMP AND CONSEQUENTLY DISINFECTION JANUARY 07

STRUCTURE DSAM AND DECHLORINATION SYSTEMS

SAMPLE PUMP
INTERLOCK

MODIFICATIONS

EFFLUENT AUTO SAMPLE DILUTION FROM CITY WATER DUE TO FAILING SOLENOID VALVESVALVE COMPLETED

SAMPLER RELIABILITY ON THE SAMPLING SYSTEM SUMMER 06

IMPROVEMENTS

9A EFFLUENT RESIDUAL INTERFERENCE WITH THE COLORIMETERIC ANALYZERSANALYZER HACH CL1 REPLACED CL1

CHLORINE MONITORING PERFORMANCE DURING THE EVENTSEVENT WITH HIGH EFFLUENT SOLIDSSOLID WITH MICRO2000

IMPROVEMENT TRC ANALYZER

ANALYZER UPGRADED SUMMER 06

FROM COLORIMETRIC TO

AMPEROMETRIC

9B EFFLUENT RESIDUAL FLOW TO THE MICRO 2000 SAMPLE CELL IS BY GRAVITY AS OPPOSED COMPLETED

CHLORINE MONITORING TO HAVING TO PRESSURIZE THE SAMPLE INTO SAMPLE CELL OF CL1 SUMMER 06

IMPROVEMENT ANALYZER

ANALYZER SAMPLING

SETUP MODIFICATION
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APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

ELLIOTT WEST COMBINED SEWER OVERFLOW FACILITY

COMPLETED WORK

ITEM ISSUE ADDRESSED STATUSSTATU

DECHLORINATION STRUCTURE

10A ADDITION OF VENT OVER PRESSURIZATION OF THE DECHLORINATION VAULT HATCH UNDER DESIGN BEING

STRUCTURE ON HIGH FLOW CONDITIONS REVISED

DECHLORINATION

STRUCTURE TO PROVIDE

AIR RELIEF

LOB REPLACEMENT OF FLOAT SWITCH WAS GETTING STUCK IN CLOSED POSITION DUE TO RAG COMPLETED

BISULFITE PUMP LEVEL BUILD UP THEREBY PREVENTING THE BISULFITE PUMP FROM TURNING SUMMER 2007

INTERLOCK FLOAT SWITCH ON

WITH LEVEL

TRANSDUCER

ELIMINATION OF NON CSO FLOW INTO MERCER TUNNEL

11 CLEANING OF CITY OF NON CSO OVERFLOWSOVERFLOW FROM CITY OF SEATTLE SEWERSSEWER INTO MERCER SUMMERSSUMMER OF

SEATTLE SEWERSSEWER CSO TUNNEL UNDERDRYCONDITIONS 2006 2007

DEWATERING DROP STRUCTURE ODORSODOR CORROSION

12 ADDITION OF ODORSODOR AND CORROSION IN THE PUMP DISCHARGE ROOM FROM THE AIR COMPLETED

NEOPRENE FLAP GATE BEING VENTED FROM THE ELLIOTT BAY INTERCEPTOR EBI DURING NON FALL 06
AT STATION DRAIN CSO CONDITIONS

CONNECTION TO EBI

13 EXTENSION OF ODOR RELEASE OF ODORSODOR AND CORROSIVE GASESGASE FROM THE TURBULENCE COMPLETED

CONTROL DUCT TO GENERATED AS THE DEWATERING SUMP PUMP FLOWSFLOW DISCHARGED FALL 06

DEWATERING DROP INTO THE DROP STRUCTURE CONNECTING THE PUMP DISCHARGE

STRUCTURE CHANNEL TO THE 36 CONNECTING SEWER TO EBI

DEWATERING SUMP PUMPSPUMP LEVEL CONTROLSCONTROL

14 REPLACEMENT OF FLOATSFLOAT SERVING AS THE BACKUP CONTROLSCONTROL FOR THE PUMP WERE COMPLETED

LOW LEVEL FLOAT WITH FAILING DUE TO RAGGING UP AND GETTING RIPPED OFF IN HIGH FLOWS SEPTEMBER 06

PRESSURE TRANSDUCER

IN DEWATERING WET

WELL SUMP

RETURNED FLOW BY MAIN PUMP SAMPLING

15 ADDITION OF LOSSLOS OF SUCTION DUE TO SAMPLER BEING TOO FAR AWAY FROM THE COMPLETED

BOOSTER PUMP TO SAMPLE LINE MAY 06

SUPPLY THE SAMPLE

OF FLOWSFLOW RETURNED TO

WEST POINT BY THE

MAIN PUMPS

EWCSO POWER SYSTEM

16A INSTALLATION OF CRITICAL THERE WAS NO LOCAL ALARM INSTALLED TO INDICATE GFI BREAKER COMPLETED

EQUIPMENT POWER ON THE CRITICAL EQUIPMENT CIRCUIT WAS TRIPPED THISTHI LED TO JANUARY 07

LOSSLOS ALARM DISINFECTION FAILURE
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APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

ELLIOTT WEST COMBINED SEWER OVERFLOW FACILITY

COMPLETED WORK

ITEM ISSUE ADDRESSED STATUSSTATU

16B INSTALLATION OF AUTO IN THE PAST THE POWER TO EWCSO HAD TO BE RESET MANUALLY COMPLETED

RESTART OF THE ELLIOTT FOLLOWING POWER OUTAGE THISTHI COULD POTENTIALLY LEAD TO JANUARY 07

WEST CSO STATION UNTREATED DISCHARGESDISCHARGE IF AN OPERATOR IS NOT PRESENT AT THE

FOLLOWING POWER STATION AT THE TIME OF POWER OUTAGE

OUTAGE

HYDRAULICSHYDRAULIC ANALYSISANALYSI

17A CONSULTANT HYDRAULIC LIMITATIONSLIMITATION UNDER HIGH FLOW ANDOR HIGH TIDE COMPLETED

PERFORMED CONDITIONSCONDITION CONTRIBUTING TO OVERPRESSURIZATION SURFACE FEBRUARY 2007

HYDRAULICSHYDRAULIC ANALYSISANALYSI DISCHARGESDISCHARGE AND POOR CHEMICAL MIXING

OF EWCSO EFFLUENT

PIPELINE

DECHLORINATION AND

OUTFALL TRANSITION

STRUCTURES

7B REMOVAL OF DUCKBILL DUCKBILL VALVE WAS FOUND TO BE RESPONSIBLE FOR SIGNIFICANT COMPLETED

VALVE ON THE HEAD LOSSLOS BASED ON THE HYDRAULICSHYDRAULIC ANALYSIS MARCH 2007

EWCSO OUTFALL

IV STEPSSTEP THAT ARE BEING TAKEN TO ACHIEVE OPTIMUM OPERATION OF THE FACILITY AND

BRING OPERATIONSOPERATION INTO COMPLIANCE WITH PERMIT CONDITIONSCONDITION

CONTINUING WORK OF SEATTLESSEATTLE DRYWEATHER INFLOW TO TUNNEL

THE COUNTY DETERMINED THAT SEDIMENTSSEDIMENT IN THE CITY OF SEATTLESSEATTLE SYSTEM CANNOT BE MANAGED BY THEIR

CLEANING EFFORTS THEREFORE KING COUNTY WILL INITIATE WEIR MODIFICATIONSMODIFICATION AT THE VALLEY STREET

CONNECTION TO PREVENT FURTHER DRYWEATHER FLOW FROM ENTERING THE MERCER TUNNEL AS THISTHI MAY

HAMPER THE CITYSCITY CSO CONTROL EFFORT ALONG EAST LAKE UNION THESE WEIR MODIFICATIONSMODIFICATION CAN BE

REVERSIBLE IF THE CITY CAN FIND AND CORRECT THE SOURCESSOURCE OF THE SEDIMENT FINAL DISCUSSIONSDISCUSSION BETWEEN

THE CITY AND KING COUNTY OCCURRED SEPT 26 2007 WITH HOPE THAT COLLABORATIVE PROCESSPROCES WILL

PROCEED TOWARD COMPLETING THE NECESSARY REFINEMENTSREFINEMENT AND ACHIEVING CSO CONTROL AT THE RELEVANT

FACILITIES

WORK BEING DONE AT ELLIOTT WEST BY KING COUNTY TO ADDRESSADDRES FACILITY DEFICIENCIESDEFICIENCIE

THE TABLE BELOW SUMMARIESSUMMARIE THE WORK THAT IS UNDERWAY OR BEING PLANNED BY KING COUNTY STAFF OR

CONTRACTORSCONTRACTOR TO DIAGNOSE AND SUCCESSFULLY ADDRESSADDRES OPERATIONAL PROBLEMSPROBLEM IN THE ELLIOTT WEST SYSTEM
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APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

WORK IN PROGRESSPROGRES

ITEM ISSUE TO BE ADDRESSED STATUSSTATU

SCREENING

IMPROVE SCREENINGSSCREENING EXISTING SCREENSSCREEN ARE NOT EFFECTIVELY ONGOING WORK UNDER

REMOVAL REMOVING FLOATABLES CONSULTANT CONTRACT TO CONSULTANT CONTRACT

ADDRESSADDRES SCREENING IMPROVEMENTS

RETURNED FLOW BY MAIN PUMPSPUMP SAMPLING

MODIFY THE SAMPLING PIPE LOSSLOS OF SUCTION DUE TO SAMPLER BEING TOO TO BE COMPLETED IN

INTAKE TO ENSURE COLLECTION FAR AWAY FROM THE SAMPLE INTAKE OCTOBER 2007

OF COMPOSITE SAMPLE

RETURNED FLOW BY DEWATERING SUMP PUMPSPUMP SAMPLING

RELOCATE THE DEWATERING CURRENT LOCATION OF THE SAMPLE INTAKE ON TO BE COMPLETED IN

COMPOSITE SAMPLER CLOSER THE DISCHARGE PIPING WAS AT TIMESTIME UNDER OCTOBER 2007

TO THE DEWATERING SUMP NEGATIVE PRESSURE

PUMPS

EWCSO POWER

INSTALLATION OF AUTOMATIC CURRENTLY POWER TO EWCSO NEEDSNEED TO BE TO BE COMPLETED BY

TRANSFER SWITCH SWITCHED MANUALLY IF THE POWER SUPPLY TO COMBINATION OF CONSULTANT

THE FACILITY IS SWITCHED TO ALTERNATIVE FEEDER CONTRACT AND WORK ORDER

CONTRACT

CHEMICAL SYSTEM IMPROVEMENTSIMPROVEMENT

5A HYPOCHLORITE MIXING INADEQUATE MIXING IS CAUSING POOR ONGOING WORK UNDER

EQUIPMENT UPGRADE DISINFECTION OF DISCHARGED FLOWSFLOW AND CONSULTANT CONTRACT

EXCESSIVE USAGE OF HYPOCHLORITE

5B BISULFITE MIXING EQUIPMENT INADEQUATE MIXING IS CAUSING POOR ONGOING WORK UNDER

UPGRADE DECHLORINATION OF DISCHARGED FLOWSFLOW AND CONSULTANT CONTRACT

EXCESSIVE USAGE OF SODIUM BISULFITE

5C PREDECHLORINATION SAMPLE EXISTING SAMPLING SYSTEM IS NEED OF ONGOING WORK UNDER

SYSTEM INSTALLATION REPLACEMENT DUE TO POOR DESIGN LOCATION CONSULTANT CONTRACT

AND CORROSION

5D FEEDBACK LOOP CONTROL EXISTING CONTROLSCONTROL ARE INADEQUATE FOR AWAITING COMPLETION OF

INSTALLATION FOR DISINFECTION OPTIMAL CHEMICAL DOSING PREDECHLORINATION

AND DECHLORINATION SYSTEMSSYSTEM SAMPLING SYSTEM SEE
TO OPTIMIZE CHEMICAL USAGE ITEM 5C ABOVE
AND MEET PERMIT

COMPLIANCE

DECHLORINATION STRUCTURE MODIFICATIONSMODIFICATION

ADDITION OF AN ABOVE DURING LARGE STORM EVENTSEVENT THE HYDRAULIC ONGOING WORK UNDER

GROUND STRUCTURE OVER THE GRADE LINE HGL IN THE ELLIOTT WEST EFFLUENT CONSULTANT CONTRACT

DECHLORINATION STRUCTURE TO PIPELINE IS HIGHER THAN THE TOPSTOP OF THE

OVERCOME HYDRAULIC GRADE DECHLORINATION STRUCTURE AND THE TRANSITION

LINE LIMITATIONSLIMITATION STRUCTURE FORCING FLOW TO ESCAPE THE

STRUCTURESSTRUCTURE AND FLOW OVERLAND THROUGH

MYRTLE EDWARDSEDWARD PARK AND INTO ELLIOTT BAY
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APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

CONSULTANT CONTRACTSCONTRACT FOR CONTINUING THE INVESTIGATION OF PROBLEMSPROBLEM AND SOLUTIONSSOLUTION FOR THE

ELLIOTT WEST SYSTEM

KING COUNTY SOUGHT PERMISSION FROM THE KING COUNTY COUNCIL IN LATE 2006 FOR AN EMERGENCY

PROCUREMENT WAIVER GRANTED DEC 15 2006 TO CONTRACT QUICKLY FOR ENGINEERING AND DESIGN

SERVICESSERVICE FOR THE MERCERELLIOTT WEST SYSTEM AS NOTED IN TABLE 2 THISTHI CONTRACT WAS INITIATED TO

DETERMINE THE CAUSE OF SEWER OVERFLOWSOVERFLOW IN MYRTLE EDWARDSEDWARD PARK DESIGN SOLUTIONSSOLUTION TO

PREVENT SUCH OVERFLOWSOVERFLOW AND ACHIEVE PERMIT COMPLIANCE FOR THE ELLIOTT WEST FACILITIES THISTHI

WORK IS BEING UNDERTAKEN IN PHASESPHASE TO PROVIDE ANALYSISANALYSI OF CUNENT OPERATING CONDITIONSCONDITION AND

IDENTIFICATION OF DESIGNRELATED ISSUESISSUE THAT LIMIT THE SYSTEMSSYSTEM EFFECTIVENESSEFFECTIVENES AND TO PROVIDE

TECHNICAL AND DESIGN EXPERTISE IN ORDER TO RECOMMEND EFFECTIVE SOLUTIONSSOLUTION AND INITIATE STEPSSTEP

TOWARD IMPLEMENTATION OF THE APPROPRIATE REMEDIESREMEDIE SELECTED ACHIEVE OPTIMUM OPERATION AND

COMPLIANCE WITH ALL NPDESNPDE PERMIT CONDITIONS

PRELIMINARY INVESTIGATION AND ACTION

KING COUNTY RECOGNIZESRECOGNIZE THE OPERATIONAL ISSUESISSUE WITH THE ELLIOTT WEST SYSTEM REQUIRE SIGNIFICANT

ANALYSISANALYSI AND REMEDIATION AND IN SOME CASESCASE SIGNIFICANT MODIFICATION TO THE SYSTEM

INITIAL WORK UNDERTAKEN IN EARLY 2007 EVALUATED AND SUGGESTED MODIFICATION TO THE FACILITY AFTER

THE SYSTEM FAILED TO OPERATE AS DESIGNED DURING THE 2006 STORMS THE SCOPE FOR THISTHI WORK

INCLUDED INITIAL EVALUATIONSEVALUATION OF SCREENSSCREEN AND SOLIDSSOLID OVERFLOW FROM SCREENING AREA SODIUM

HYPOCHLORITE MIXING EFFLUENT SAMPLERSSAMPLER AND STRUCTURE HYDRAULICSHYDRAULIC IN MYRTLE EDWARDSEDWARD PARK

DECHLORINATION AND TRANSITION STRUCTURES INITIAL CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION OF THISTHI

INVESTIGATION WERE PRESENTED IN DRAFT TECHNICAL MEMORANDUM ELLIOTT WEST CSO FACILITY

EVALUATION TETRA TECH INC AUGUST 20 2007 APPENDIX C THISTHI ANALYSISANALYSI IDENTIFIED THE NEED TO

REMOVE THE DUCKBILL VALVE

THE NEXT PHASE OF WORK WILL LAUNCH INTO DESIGN AND CONSTRUCTION SUPPORT SERVICESSERVICE FOR DESIGN OF

ESSENTIAL MODIFICATIONSMODIFICATION DETERMINED NECESSARY TO IMPROVE THE FACILITIESFACILITIE OPERATIONS THISTHI WORK WILL

INCLUDE FLOW ANALYSISANALYSI OPERATIONSOPERATION ANALYSISANALYSI AND AN EXAMINATIONEVALUATI OF ANY ADDITIONAL

PHYSICAL MODIFICATIONSMODIFICATION TO THE FACILITY IN ORDER TO COMPLY WITH ALL NPDESNPDE PERMIT CONDITIONSCONDITION

APPENDIX D
AT MYRTLE EDWARDSEDWARD PARK FACILITIESFACILITIE

RAISE THE
TOP ELEVATION OF THE DECHLORINATION STRUCTURE

REPLACE OR MODIFY THE SODIUM BISULFITE MIXERSMIXER IN THE DECHLORINATION STRUCTURE

REPLACE OR MODIFY THE SAMPLING PUMPSPUMP IN THE DECHLORINATION STRUCTURE

REPLACE SUBGRADE UNDER THE PLAZALANDING SLAB ADJACENT TO THE DENNY WAY REGULATOR

STATION

REARMOR THE RIPRAP SLOPE AROUND THE PLAZALLANDING

MODIFY THE LID TO THE OUTFALL TRANSITION STRUCTURE

AUGMENT LANDSCAPING AND ARTWORK AROUND THE PLAZALLANDING
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APPENDIX C2 ELLIOT WEST CSO CONTROL FACILITIESFACILITIE NOTICE OF VIOLATION AND RESPONSE

AT THE ELLIOTT WEST CSO TREATMENT FACILITY

REPLACE THE HYPOCHLORITE MIXING EQUIPMENT

SYSTEMWIDE ANALYSESANALYSE

FLOW ANALYSISANALYSI AND ASSESSMENT TO DETERMINE IF THE QUANTITY OF FLOW ARRIVING AT THE FACILITY

IS CONSISTENT WITH THE ORIGINAL DESIGN ASSUMPTIONS

AN ESTIMATE OF SOLIDSSOLID LOADING AND CONCENTRATIONSCONCENTRATION AT THE FACILITY

SYSTEM ANALYSESANALYSE TO DETERMINE WHETHER OPERATION OF THE INTERBAY PUMP STATION AND ELLIOTT

BAY INTERCEPTOR EBI FLOWSFLOW ARE CONSISTENT WITH THE ORIGINAL DESIGN ASSUMPTIONS

AN ASSESSMENT OF TREATMENT PERFORMANCE OF THE FACILITY BASED ON CUNENTLY INSTALLED

EQUIPMENT

IDENTIFICATION OF CORRECTIVE ACTIONSACTION THAT MAY BE IMPLEMENTED TO BRING THE FACILITY INTO

COMPLIANCE WITH REGULATORY REQUIREMENTS

IN CONCLUSION ACTIONSACTION TAKEN TO DATE AND ONGOING EFFORTSEFFORT DEMONSTRATE KING COUNTYSCOUNTY
COMMITMENT TO ENSURING THESE FACILITIESFACILITIE OPERATE EFFECTIVELY ALL THE EFFORTSEFFORT DESCRIBED ABOVE

REPRESENT SIGNIFICANT INVESTMENTSINVESTMENT OF TIME FUNDSFUND AND PERSONNEL TO MAKE THESE FACILITIESFACILITIE FUNCTION

WELL THE CONTRACT SERVICESSERVICE DESCRIBED ABOVE ARE AN ADDITIONAL INVESTMENT OF APPROXIMATELY 1
MILLION AND WILL IDENTIFY FUTURE NEEDS WE INTEND AS WE HAVE SINCE THE

STARTUP
OF THISTHI FACILITY TO

COMMUNICATE OPENLY AND FREQUENTLY WITH ECOLOGY ABOUT OUR PROGRESS

LIST OF APPENDICESAPPENDICE APPENDICESAPPENDICE NOT INCLUDED WITH THISTHI ANNUAL REPORT THEY ARE AVAILABLE

ON REQUEST

APPENDIX STATUSSTATU MATERIALSMATERIAL SHARED WITH ECOLOGY AT MEETING FROM 2005 2007

APPENDIX DRY WEATHER DISCHARGE ACTIONSACTION CHRONOLOGY EVENTSEVENT

APPENDIX DRAFT TECHNICAL AUGUST 2007

APPENDIX DRAFT SCOPE FROM DESIGN SERVICESSERVICE FOR THE DENNY WAYELLIOTT WEST CSO PROJECT

ELLIOTT WEST MODIFICATIONSMODIFICATION
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APPENDIX D HENDERSONNORFOLK CSO CONTROL

FACILITIESFACILITIE JUNE 2006MAY 2007

THISTHI REPORT SUMMARIZESSUMMARIZE THE PERFORMANCE AND OPERATION OF THE HENDERSONNORFOLK CSO
TREATMENT FACILITY DURING THE JUNE 2006MAY 2007 REPORTING YEAR THISTHI DOCUMENT CONSTITUTESCONSTITUTE THE

SECOND ANNUAL REPORT OF THE HENDERSONNORFOLK CSO FACILITY THE FACILITY OPERATESOPERATE UNDER

WASHINGTON STATE DEPARTMENT OF ECOLOGY NPDESNPDE PERMIT WA0029 1811 EFFECTIVE UNTIL

DECEMBER 31 2008 TABLE D1 SUMMARIZESSUMMARIZE THE PERMIT LIMITSLIMIT FOR THE HENDERSONNORFOLK CSO

FACILITY ONE UNTREATED CSO DISCHARGE EVENT IS ALLOWED EACH SEASON WHEN DETERMINING PERMIT

COMPLIANCE

TABLE D1 HENDERSONNORFOLK CSO NPDESNPDE PERMIT LIMITS

PARAMETER ID ISCHARGE ID ISCHARGE DISCHARGE

LIMITSLIMIT LIMITSLIMIT LIMITSLIMIT

MONTHLY YEARLY LONGTERM
AVERAGE AVERAGE

SUSPENDED SOLIDSSOLID REMOVAL NA 50 NA

SETTLEABLE SOLIDSSOLID MIIHR 9 MAX PER 03 NA

EVENT

NUMBER OF EVENTSEVENT PER YEAR NA NA NA

DISCHARGE VOLUME MILLION NA NA NA

GALLONSYR

FECAL COLIFORM CFU100ML 4001 00 NA NA

AVERAGE MONTHLY MAXIMUM DAILY

TOTAL RESIDUAL CHLORINE TGL NA 39

THE YEARLY LIMITATIONSLIMITATION WILL BE CALCULATED USING PEREVENT DATA POINTS DATA SHALL BE COLLECTED AND REPORTED ON

SCHEDULE CONCURRENT WITH THE ANNUAL CSO REPORT JUNE TO MAY 31 TO INCLUDE THE ENTIRE WET SEASON FOR PURPOSESPURPOSE
OF DETERMINING COMPLIANCE WITH THESE LIMITATIONS

LONGTERM AVERAGE WILL BE CALCULATED USING DATA COLLECTED OVER FULL PERMIT CYCLE DATA SHALL BE COLLECTED AND

REPORTED FOR THE PERIOD OF THE PERMIT CYCLE PRIOR TO PERMIT RENEWAL

THE TOTAL REMOVAL EFFICIENCY FOR TSS IS TO BE CALCULATED ON MASSMAS BALANCE BASISBASI AS THE PERCENT OF SOLIDSSOLID CAPTURED

AT THE CSO TREATMENT PLANT AND THEN PERMANENTLY REMOVED AT THE WEST POINT TREATMENT PLANT BASED ON THE

ESTIMATED REMOVAL EFFICIENCY AT WEST POINT

THE MAXIMUM DAILY EFFLUENT CONCENTRATION DETERMINED FROM CONTINUOUSCONTINUOU MEASUREMENT IS CALCULATED AS THE

AVERAGE OF THE POLLUTANT CONCENTRATIONSCONCENTRATION MEASURED OVER THE DAY

OPERATIONALLY THE HENDERSONNORFOLK TUNNEL FILLSFILL WHEN THE INLET REGULATOR GATE MODULATESMODULATE

CLOSESCLOSE BASED ON THE WASTEWATER LEVEL IN THE HENDERSON TRUNK WASTEWATER BACKSBACK UP BEHIND THE

INLET REGULATOR GATE INTO THE 72INCH REGULATOR INFLUENT TUNNEL EVENTUALLY WASTEWATER

OVERFLOWSOVERFLOW THE INLET WEIR OF THE STORAGETREATMENT TUNNEL WASTEWATER IS DISINFECTED WITH 125
SODIUM HYPOCHLORITE SOLUTION AS IT FLOWSFLOW INTO THE TUNNEL AFTER THE EVENT IS OVER WASTEWATER

STORED IN THE TUNNEL IS DRAINED TO THE HENDERSON TRUNK FOR TREATMENT AT SOUTH PLANT OR WEST POINT

SETTLED CSO OVERFLOWSOVERFLOW FROM THE TUNNEL INTO THE HENDERSONNORFOLK OUTLET REGULATOR THE SETTLED

CSO IS DECHLORINATED WITH SODIUM BISULFITE AND PASSED THROUGH FINE SCREENSSCREEN TO REMOVE FLOATABLE

DEBRIS THE TREATED CSO IS DISCHARGED TO THE DUWAMISH RIVER THROUGH THE TREATED CSO PIPELINE

THE PIPELINE CONNECTSCONNECT TO THE NORFOLK REGULATOR OUTFALL DOWNSTREAM OF THE NORFOLK REGULATOR
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APPENDIX 0 HENDERSONNORFOLK CSO CONTROL FACILITIESFACILITIE JUNE 2006MAY 2007

THE 200506 SEASON WAS THE FIRST TIME THE HENDERSONNORFOLK CSO TREATMENT FACILITIESFACILITIE WERE

AVAILABLE FOR USE DURING THAT YEAR THESE FACILITIESFACILITIE DID NOT STORE OR TREAT CSO MECHANICAL AND

PROGRAM CONTROL ENORSENOR WITH THE INLET REGULATOR GATE WERE THE PRIMARY REASONS THE PROBLEMSPROBLEM WITH

THE INLET REGULATOR GATE WERE IDENTIFIED AND CORRECTED AND OPERATED AS INTENDED DURING THISTHI SECOND

WET SEASON THUSTHU THE 200607 SEASON WAS REALLY THE FIRST OPPORTUNITY TO OPERATE AND FINETUNE

THISTHI COMPLEX FACILITY UNDER ACTUAL STORM CONDITIONS

NOVEMBER 2006 WAS THE FIRST TIME THAT THE HENDERSONNORFOLK CSO FACILITY DISCHARGED TREATED

CSO NOVEMBER AND DECEMBER 2006 BROUGHT SEVERAL LARGE STORMSSTORM AND INTENSE RAIN

APPROXIMATELY ONETHIRD OF THE ANNUAL RAINFALL OCCURRED DURING TWO STORMSSTORM OCCUNING NOVEMBER

215 867 INCHESINCHE AND DECEMBER 915 412 INCHES 18 INCHESINCHE OF RAIN FELL ON 1214 ALONE

ALTHOUGH PRODUCING LESSLES TOTAL RAINFALL THAN THE NOVEMBER STORM THE DECEMBER STORM WAS

EXTREMELY INTENSE THESE RAINSRAIN ACCOMPANIED BY WINDSWIND UP TO 70 MILESMILE PER HOUR POWER OUTAGESOUTAGE
AND FLOODING SEVERELY IMPACTED THE COUNTYSCOUNTY SEWER SYSTEM POWER WAS SUPPLIED AT THE

HENDERSON TUNNEL INLET AND OUTLET STRUCTURESSTRUCTURE WITH BACKUP GENERATORSGENERATOR DURING THE DEC 1415 CSO
EVENT

TABLE D2 SUMMARIZESSUMMARIZE PERFORMANCE OF THE HENDERSONNORFOLK CSO TREATMENT PLANT IN 200607

THERE WERE WERE INFLOW EVENTSEVENT INTO THE HENDERSON TUNNEL AND TREATED DISCHARGE EVENTSEVENT OUT OF

THE NORFOLK CSO OUTFALL THE TOTAL INFLOW AND DISCHARGE VOLUMESVOLUME FOR THE REPORTING PERIOD WERE

230 AND 90 MUD RESPECTIVELY

TABLE D2 HENDERSONNORFOLK CSO PERMIT PERFORMANCE IN 200607

PARAMETER PERFORMANCE CONSCON
NUMBER OF EVENTSEVENT IN YEAR NA

TOTAL VOLUME IN YEAR MILLION GALLONSGALLON 90 NA

SETTLEABLE SOLIDSSOLID AVG ANNUAL MILHR 01 03

SETTLEABLE SOLIDSSOLID MAX EVENT IN YEAR MIIHR 02 9

SUSPENDED SOLIDSSOLID REMOVAL ANNUAL 756 50

FECAL COLIFORM MAXIMUM MONTHLY GEOMETRIC MEAN 325 400

CFU100ML

TOTAL RESIDUAL CHLORINE HIGHEST MAX DAILY UGL 300 39

COMPLIANCE ASSESSED OVER 5YEAR AVERAGE

THE FECAL COLIFORM AND TOTAL RESIDUAL CHLORINE PERMIT LIMITSLIMIT WENT INTO EFFECT JAN 2006

12111507 DESIGNATED AS THE ONE UNTREATED EVENT PER YEAR AND DROPPED FROM ANNUAL SOLIDSSOLID COMPLIANCE

CALCULATIONS

ALL PERMIT CONDITIONSCONDITION WERE MET IN 200607 EXCEPT FOR THE 39 JTGL MAXIMUM DAILY CHLORINE LIMIT

THE MAXDAY CHLORINE LIMIT WAS EXCEEDED IN NOVEMBER AND DECEMBER THERE WAS NO DISCHARGE IN

JAN 2007 THE ANNUAL AND MAXIMUM SETTLABLE SOLIDSSOLID PERMIT LIMITSLIMIT WERE MET AS WAS THE MONTHLY

FECAL COLIFORM LIMIT
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APPENDIX 0 HENDERSONNORFOLK CSO CONTROL FACILITIESFACILITIE JUNE 2006MAY 2007

MISAPPLIED CONTROL SYSTEM RATHER THAN STORM FLOWSFLOW RESULTED IN FLOW GOING TO THE TUNNEL ON

DEC 1113 AN OLD PLC PROGRAM WAS INADVERTENTLY RELOADED INTO THE CONTROL SYSTEM AFTER PLC

FAILURE EARLIER IN THE MONTH THE OLD PROGRAM PREMATURELY DIVERTED FLOWSFLOW INTO THE TUNNEL THE

CONECT PROGRAM WAS SUBSEQUENTLY RELOADED INTO THE PLC AND NEW LEVEL SIGNAL WAS SELECTED FOR

REGULATING THE INLET GATE SAMPLESSAMPLE COLLECTED DEC 1113 WERE USED TO DETERMINE PERMIT

COMPLIANCE

THE INFLUENT TSS SAMPLE FROM THE JANUARY 56 EVENT WAS LOST NONETHELESSNONETHELES THISTHI SAMPLE WAS USED

TO CALCULATE ANNUAL TSSTS REMOVAL BY ASSUMING NO INFLUENT LBSTSSLBSTS FOR THAT EVENT THISTHI PROVIDESPROVIDE

SOME CONSERVATISM IN THE ANNUAL TSSTS CALCULATION

TABLE D3 SUMMARIZESSUMMARIZE THE LAST YEARSYEAR OF PERFORMANCE

TABLE D3 FIVEYEAR AVERAGE OF EVENTSEVENT AND FLOW

YEAR DISCHARGE FLOW MG
TREATED NUMBER OF ONCE PER YEAR

DISCHARGE EVENTSEVENT UNTREATED EVENT

JUNEO5MAYO6 NONE

JUNE 06MAY 07 90 112111507 REMOVED

5YEAR AVERAGE NA NA NA

DECHLORINATION SYSTEM CHALLENGESCHALLENGE

THE MAXIMUM DAILY CHLORINE RESIDUAL WAS EXCEEDED ON ALL THREE DISCHARGE EVENTS THE EFFLUENT

CL2 VALUESVALUE FOR THE THREE DISCHARGE EVENTSEVENT AVERAGED 188 210 AND 300 TGL RESPECTIVELY

MANUAL FIELD METHOD WAS USED TO CONFIRM COMPLIANCE WITH THE 39 TGL PERMIT LIMIT EFFLUENT

SAMPLESSAMPLE WERE COLLECT AT THE OUTLET REGULATOR STRUCTURE AN ONLINE CHLORINE ANALYZER WITH

DETECTION LIMIT OF 50 JTGL CAN MONITOR CL2 LEVELSLEVEL AT THE TUNNEL OUTLET THE ANALYZER RECEIVESRECEIVE ITS

SAMPLE FROM THE EFFLUENT SAMPLE PUMP THISTHI ANALYZER IS USED FOR PROCESSPROCES MONITORING ONLY

THE INABILITY TO MEET THE CL2 LIMIT IN NOVEMBER WAS MOSTLY DUE TO AN INCONSISTENT APPLICATION OF

BISULFITE FOR EXAMPLE THE EFFLUENT CL2 ON THE 02 HOUR SAMPLE WAS 390 JTGL WHILE THE CL2

RESIDUAL ON THE 48 HOUR SAMPLE WAS JTGL THE EFFLUENT CL2 MONITOR DID NOT WORK DURING THE

FIRST DISCHARGE EVENT BECAUSE THE EFFLUENT SAMPLE PUMP FAILED THE EFFLUENT SAMPLE PUMP WAS

REPLACED NOVEMBER 11 THE EFFLUENT CL2 RESIDUALSRESIDUAL WERE MEASURED MANUALLY IN THE FIELD

THE INABILITY TO MEET THE CL2 LIMIT IN DECEMBER WAS DUE TO FAILURE OF THE BISULFITE DOSING

SYSTEM IN FACT NO BISULFITE WAS APPLIED DURING ANY OF THE DECEMBER DISCHARGE EVENTS THISTHI WAS

MAINLY DUE TO THE BISULFITE PUMPSPUMP BEING GASBOUND BISULFITE SOLUTION WILL OFFGAS VENT LINESLINE

WERE SUBSEQUENTLY INSTALLED ON THE BISULFITE PUMPSPUMP IN JANUARY 2007 TO ADDRESSADDRES THISTHI PROBLEM THE

EFFLUENT CL2 RESIDUALSRESIDUAL IN DECEMBER WHICH WERE PRODUCED WITHOUT BISULFITE ADDITION SUGGESTSSUGGEST THAT

THE HYPOCHLORITE DISINFECTION DOSE WAS APPROPRIATE THE HYPOCHLORITE DOSE IN DECEMBER AVERAGED

42 MGL
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DIFFICULTIESDIFFICULTIE OBTAINING RELIABLE EFFLUENT CL2 MEASUREMENT ALSO PLAYED ROLE IN THE LACK OF

DECHLORINATION NOT HAVING RELIABLE EFFLUENT CL2 MEASUREMENT MADE IT DIFFICULT FOR OPERATORSOPERATOR TO

MAKE APPROPRIATE PROCESSPROCES CHANGES FOR EXAMPLE THE EFFLUENT CL2 RESIDUAL ANALYZER WAS NOT

GETTING THE APPROPRIATE SAMPLE DURING DECEMBER EVENTSEVENT DUE TO MALFUNCTION OF THE FLOAT SWITCH

THAT CONTROLSCONTROL WHETHER EFFLUENT FLOWSFLOW THROUGH THE ANALYZER OR ONLY POTABLE WATER TO KEEP THE

ANALYZER MOIST

SEVERAL CHANGESCHANGE WERE MADE TO INCREASE THE ABILITY OF STAFF TO MONITOR THE DECHLORINATION PROCESSPROCES

AND MAKE APPROPRIATE CHANGES ADJUSTMENTSADJUSTMENT WERE MADE TO THE FLOAT SWITCH TO MAKE SURE EFFLUENT

FLOWSFLOW THROUGH THE SAMPLER DURING DISCHARGE EVENTS SAMPLE ACCESSACCES PORTSPORT WERE ALSO INSTALLED TO

ALLOW OPERATORSOPERATOR TO MANUALLY CHECKED CL2 RESIDUALSRESIDUAL BEFORE AND AFTER BISULFITE ADDITION THE

EFFLUENT SAMPLE PUMP IS ALSO CHECKED ON WEEKLY BASIS

THE HYPOCHLORITE DOSING PUMPSPUMP OPERATED PROPERLY DURING ALL FILLING EVENTS THESE PUMPSPUMP ARE

FLOWPACED CONTROLLED THE BISULFITE DOSING PUMPSPUMP ARE ALSO FLOWPACED CONTROLLED BOTH PUMPSPUMP
STROKE LENGTH CAN BE MANUALLY ADJUSTED BASED ON CL2 MEASUREMENTS THERE IS NO ONLINE

INSTRUMENT TO MEASURE CHLORINE RESIDUAL PRIOR TO BISULFITE ADDITION
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TABLE D4 SUMMARY OF HENDERSONNORFOLK 200607 EVENT DATA

HENNOR

TOTAL HENNOR HENNOR
HENNOR HENNOR HENNOR HENNOR HENNOR HENNOR

EFFLUENT HENNOR
INFLOW INFLOW DISCHARGE DISCHARGE TOTAL EFFI SETTL HENNOR

AVG EFFI EFF I

MONTH DAY
EVENT VOLUME EVENT VOLUME INFLUENT

TSS TSS FECAL RESIDUAL
SOLIDSSOLID EFFI PH

NUMBER MGD NUMBER MGD TSS IBS
DISCHARGED REMOVAL COLIFORM CHLORINE

MLLHR
HENNOR 100 ML UGL

WP IBS

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER 029 358 32

533 33 4267 1186 020 71 188

12 013 37

22 041 123 11

EVENTDAILY 02 710710 10 188
MAX

MON
62 33 4785 1232 161 02 68

TOTALAVG

DECEMBER 11 281 1266 101 920
12 081 365 29 920
13 039 176 14 920
14 577 382 5871 3166 461 010 70 2160 210

15 077 101 783 776 10 010

26 10 284 23 920
27 331 088 939 278 704 010 72 49 300

EVENTDAILY
010 7072 2160 300

MAX

MON 010 325 255
149 57 9682 4387 547

TOTALAVG

JANUARY 131 4151652 37 911
088 NM NM NM

023 NM NM NM
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HENNOR

TOTAL HENNOR HENNOR
HENNOR HENNOR HENNOR HENNOR HENNOR HENNOR

EFFLUENT HENNOR
INFLOW INFLOW DISCHARGE DISCHARGE TOTAL EFFI SETTL HENNOR

AVG EFFI EFF I

MONTH DAY EVENT VOLUME EVENT VOLUME INFLUENT
TSS TSS FECAL RESIDUAL

SOLIDSSOLID EFFI PH
NUMBER MGD NUMBER MGD TSS IBS

DISCHARGED REMOVAL
MLLHR

COLIFORM CHLORINE

HENNOR 100 ML UGL
WP IBS

EVENTDAILY

MAX

MON

TOTALAVG 24 415 37 911
TOTAL 23 14883 5656

ANNUAL 621 01 168 174
AVGGEM
MMMAX OR

02 7072 325 300
MAX

TABLE D5 200607 HENDERSONNORFOLK ANNUAL VALUESVALUE

MAXIMUM
ANNUAL EVENT MAXIMUM

TOTAL
ANNUAL MONTHLY

AVERAGE MAXIMUM
GEOMEAN

OF DAILY
NOOF INFLOW DISCHARGE TOTAL AVERAGE

HENNOR EFF
AVERAGESAVERAGE OF

DISCHAGE VOLUME VOLUME HENNOR
HENNOR

HENNOR
HENNOR HENNOR

EVENTSEVENT MGD MGD TSS LBSIN
TSS LBS TSSTS SETTLEABLE SETTLEABLE

FECAL
HENNOR

DISCHARGED SOLIDSSOLID SOLIDSSOLID EFFI RES
COLIFORMSCOLIFORMRECOVERY

MLLLHR MLLLHR C12 UGL100 ML

INCLUDING ALL
23 14883 5656 621 01 02 325 300

EVENTSEVENT

EXCLUDING

DECEMBER 6423 1569 756
1115TH EVENT
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